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FOREWORD 


THIS  INITIAL  PROGRAM  PLAN,  WHILE  INCOMPLETE, 
REFLECTS  THE  COORDINATION  ACCOMPLISHED  WITH 
ALL  PARTICIPANTS  OF  THE  DYNA  SOAR  PROGRAM  BY 
THE  SYSTEM  CONTRACTOR  PRIOR  TO  DATE  OF  ISSUE. 
INSOFAR  AS  THE  BOEING  PORTION  OF  THE  EFFORT  IS 
CONCERNED  IT  REFLECTS  THE  PROGRAM  THAT  THE 
SYSTEM  CONTRACTOR  IS  PROPOSING  TO  THE  AIR 
FORCE  FOR  CONTRACT  DEFINITIZATION  OF  THE 
FIRST  STEP  I  CONTRACT  INCREMENT,  APRIL  27, 

I960,  THROUGH  JUNE  30,  1961. 

THIS  PLAN  IS  NOT  APPROVED  3Y  THE  DYNA  SOAR 
WSPO  AND  IS  FOR  INFORMATION  AND  COORDINATION 

ONLY. 

THE  SYSTEM  CONTRACTOR  IS  PROCEEDING  IN  AC¬ 
CORDANCE  WITH  THIS  PLAN. 


The  Dyna  Soar  program  plan  is  made  up  of  a  series  of  individual  plans 
which  are  summarized  in  a  top  document.  This  top  document  consists 
of  two  volumes. 

Volume  I  provides  a  summary  of  the  program  in  its  entirety.  It  contains 
a  description  of  the  program  organization  structure,  an  outline  of  the  sys¬ 
tem  elements,  the  proposed  approach  to  accomplishing  the  program  ob¬ 
jectives,  the  ground  rules,  master  phasing,  and  summaries  of  the  detail¬ 
ed  plans  which  compose  the  remainder  of  the  program  plan. 

Volume  II  consists  of  a  section  for  each  of  the  level  three  sub-area  ele¬ 
ments.  Each  section  contains  a  description  of  the  program  approach 
and  detailed  phasing  charts.  These  charts  list  the  program  activities 
at  the  component  or  task  level  and  indicate  the  timing  of  significant 
events.  The  submittal  dates  for  the  reports  listed  in  attachment  #3 
have  not  been  scheduled  in  the  detail  phasing  charts.  When  the  contract 
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definiti  ration  is  complete  the  schedule  dates  for  these  items  will  be 
included  in  the  charts. 

The  individual  detailed  plans  are  bound  separately  and  are  identified  as 
subsidiary  documents  of  the  top  or  master  document.  These  individual 
documents  cover  in  detail  areas  of  special  interest  of  the  Dyna  Soar 
Program.  The  list  of  the  documents  that  make  up  the  program  plan 
are  shown  below. 


Boeing  Airplane  Company 
Document  Number 

Document  Title 
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Facilities  Plan 
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Make -or -Buy  Plan 
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Reliability  Program  Plan 
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Manufacturing  Plan 
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D2- 5697-10 

Ground  Support  Equipment  Plan 

l:<2-5697-ll 

Government  Furnished  Equipment  Plan 
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Bailment  Property 
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.  Subcontract  Plan 

D2-5697-14 

System  Development  Test  Plan 
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INTRODUCTION 

This  document  has  been  prepared  by  the  System  Contractor,  under 
Letter  Contract  AF  33(600)-41517,,  and  in  accordance  with  the  require¬ 
ments  eet  forth  in  paragraph  C.  4.  4  of  the  Dyna  Soar  S*ateme nt  of  Work 
identified  as  Statement  of  Work,  System  620A,  Dyna  Soar  (Step  I),  ID 
60  LMSD-4196  (Boeing  Document  D2-7438),  dated  6  August  1960.  The 
Document  is  designed  to  provide  a  single  poi  X  of  reference  for  all 
planning  activities  of  the  Dyna  Soar  (Step  I)  Program  and  contains  all 
data  available  to  the  System  Contractor  at  the  time  of  publication.  Since 
the  Dyna  Soar  Program  as  outlined  in  the  above  mentioned  statement 
of  work,  is  a  research  atd  development  program,  more  complete 
information  will  be  added  to  this  document  as  it  becomes  available. 

The  system  development  test  schedule  has  been  revised  to  be  compat¬ 
ible  with  the  Air  Force  System  Development  Test  Plan.  The  first  air 
launch  test  is  scheduled  for  July,  1963,  and  the  first  ground  launch 
is  scheduled  for  November,  1963.  The  System  Contractor's  program 
plan  has  been  developed  in  accordance  with  this  revision.  The  sched¬ 
ules  contained  in  The  Martin  Company  and  Aerojet-General  program 
plans  were  developed  prior  to  firming  up  of  this  schedule  and  are  not 
compatible  with  the  current  Systems  Development  Test  Schedule;  As 
a  result,  revised  booster  schedules  are  proposed  by  the  System  Con¬ 
tractor  to  support  the  current  flight  dates  but  have  not  been  coordinated 
with  the  Associate  Contractors.  This  coordination  must  be  accomplish- 
sd  to  obtain  a  compatible  program  schedule. 

The  program  schedules  included  in  this  document  follow  the  program 
elements  defined  herein  and  have  been  developed  on  a  format  readily 
adaptable  to  the  PEP  System.  The  timing  of  the  events  and  activities 
scheduled  is  based  on  the  development  and  design  effort  accomplished 
as  of  this  date  and  may  require  adjustments  as  the  program  progresses. 
It  also  should  be  noted  that  all  program  schedules  contained  in  this  doc¬ 
ument  are  based  upon  Work  Statement  ID  60  LMSD-4196  (Boeing  Doc¬ 
ument  D2-7433)  dated  6  August  1960  under  Letter  Contract  AF  33(600) 
-41517  which  has  not  been  definitized.  Consequently,  additional  changes 
to  the  schedules  may  be  required  upon  completion  of  contract  definitiza- 
tion. 
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ETNA  SOAR  PROGRAM  ORGANIZATION 


The  Dyna  Soar  Program  is  being  conducted  as  a  joint  Air  Force/NASA  project. 
Step  I  is  a  Research  and  Development  Sffort.  Technical  Control  of  the  project 
rests  with  the  Air  Force  acting  with  the  advice  and  assistance  of  the  NASA. 
Management  of  tht  project  is  accomplished  by  an  Air  Force  System  Project  Office 
which  includes  liaison  representation  of  the  NASA.  Design  and  construction  of 
the  system  is  being  conducted  through  negotiated  contracts  with  the  Boeing 
Airplane  Company  as  System  Contractor  and  Martin,  Aerojet  and  others  as  associ¬ 
ate  contractors.  Certain  "off-the-shelf"  equipment  will  be  supplied  GFE  in  the 
normal  manner.  Flight  testing  of  the  vehicle  and  related  equipments  will  be 
accomplished  under  the  overall  control  of  a  joint  USAF/lIASA  and  contractors 
committee . 

Direction,  coordination,  and  reporting  relationships  of  the  Air  Force,  NASA, 
and  contractor  agencies  which  are  participating  in  the  program  are  depicted 
schematically  and  described  in  detail  below. 
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Dm  SOAR  PROGRAM  MANAGEMENT 


General 


Dyna  Scar  program  management  is  assigned  to  the  WSPO  located  at  Wright-Batter- 
son  Air  Force  Base,  Ohio.  It  is  comprised  of  ARDC  (WADD)  and  AMC  (ASC)  person¬ 
nel,  and  will  function  in  accordance /with  AIR  20-10.  Technical  liaison  required 
to  conduct  the  Joint  USAF/NASA  Program  is  provided  by  NASA  representation.  Fun¬ 
damentally,  this  management  responsibility  involves  the  identification  and  defi¬ 
nition  of  the  tasks  that  are  required  to  satisfy  the  total  program  objectives,-^, 
the  assignment  of  the  tasks  to  Industry  and  to  appropriate  government  agencies, 
the  tine  phasing  calculation  of  results  achieved,  determination  of  remedial 
courses  of  action,  as  appropriate,  and  subsequent  decisions  and  direction  as  the 
program  progresses. 

ARDC  and  AMC  have  accepted  ns  a  principle  that  the  experience  and  knowledg. 
available  at  AFMD/3MC  from  the  ballistic  mirsiie  program  should  be  effectively 
and  efficiently  used  in  support  of  the  Dyna  Soar  Booster  Pregram;  therefore,  it 
has  been  determined  that  the  Dyna  Soar  Booster  will  be  developed  and  procured 
by  AFMDC/BMC  in  accordance  with  requirements  furnished  by  the  WSPO. 

Technical  competency  of  the  WSPO  i3  assured  through  the  merger  of  the  systems 
management  and  systems  engineering  capability  inherent  in  the  WADD  complex.  This 
merger  ‘ugments  the  WSPO  with  strong  in-house  technical  support  and  provide*  a 
greatly  increased  degree  of  program  control  by  the  Air  Force.  In  addition,  such 
functions  as  system  analysis  and  technical  integration  and  guidance  for  design 
and  qualification  of  the  glider,  glider  subsystems  and  support  systems  are  per¬ 
formed  by  the  WSPO.  Also,  the  WSPO  will  be  responsible  for  procurement,  produc¬ 
tion,  supply,  maintenance,  and  total  program  integration  for  timely  delivery  and 
support,  and  personnel  technically  proficient  in  each  of  these  areas  are  assigned 
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to  the  WSPO. 


OCAMA  is  assigned  as  Logistics  Support  Manager  (lsm)  and  vill  be  responsible 
for  the  supply  of  common  items  required  to  support  the  program.  During  the 
early  phases  of  the  program,  logistics  support  vill  be  primarily  a  contracted 
effort  however,  maximum  utilization  of  common  equipment  and  existing  government 
facilities  has  been  accepted  as  a  principle  in  the  logistical  support  of  this 
program. 

AFBMD  vill  be  a  technical  consultant  to  the  V3PG  on  all  booster  natters  and 
participate  fully  in  reviews*,  coordination  meetings,  etc.,  a3  required.  AF3MD/ 
BMC  will  be  represented  on  the  W3?0  System  Test  Fores  to  insure  the  inclusion 
of  booster  requirements  in  all  planning;  they  will  support  System  Testing  by 
supplying  a  booster  launch  team,  responsible  to  the  test  force  director. 


The  Air  Force -Flight  Test  Center  vill  discharge  the  normally  assigned  responsi¬ 
bilities  in  conducting  the  air  laun-hoi  tests  of  the  glidsr.  In  addition,  AFFTC 
vill  be  responsible  for  the  planning  of  the  System  Development  Tests.  To 
discharge  this  responsibility  AFFTC  will  chair  the  System  Development  Te3t 
Planning  Group  which  will  have  representatives  from  all  participating  AHDC  and 
AMC  agencies,  NASA  and  contractors.  (The  particular  location  of  the  assignment 
of  thi3  responsibility  is  subject  to  change.) 


'he  Air  Force  Missile  Test  Center  vill  support  the  test  activities.  ^In  addition, 
A*  MIC  will  chair  the  System  Development  Test  Range  Group  which  will  have  the 
responsibility  for  planning,  programming,  Initiating  and  monitoring  the  integrate* 
test  range  support  for  the  entire  tost  program,  including  teat  on  the  AMR. 
j  Representation  on  t.ie  System  Development  Test  Range  Group  will  include  all 
participating  ASDC  ac.i  AMD  agencies j  NASA  (Flight  Research  Center)  and  RtR  or 
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aimilar  agencies  when  such  are  assigned  role:.,  in  the  world  vide  range.  It  will 
also  Include  booster  and  glider  contractors  and  subcontractors  as  appropriate* 

Other  AKDC  Centers  will  be  called  upon  as  required  for  technical  advice  and  far 
support  in  their  normal  areas  of  responsibility.  Use  of  wind  tunnels,  tracks, 
etc.,  will  be  required  during  design  and  Category  I  test  activities. 


Research  Center. 


The  Rational  Aeronautics  and  -S^ace  Administration  (Langley  Research  Center) 
will  chair  the  System  Development,  Test  Instrumentation  Group,  with  representa¬ 
tives  from  all  participating  AHDC  agencies  and  contractors.  This  group  will 
determine  the  instrumentation  to  be  placed  in  the  vehicle  for  each  test,  and 
will  request  necessary  procurement  actions  for  the  instrumentation,  as  well 
as  provide  technical  direction  for  the  design  and  development  of  the  new  types 
of  instrumentation.  It  will  also  be  responsible  for  monitoring  the  actual 
installation  of  the  instrumentation  into  test  articles. 


ROTE.  Responsibilities  and  participation  depicted  above  represent  agreements 
and  organizational  structures  presently  in  effect.  Changes  to  detailed  assign¬ 
ments  stemming  from  RASA  desires  or  ARDC/AMC  trganizat  Local  functional  changes 
will  be  reflected  in  changes  to  this  plan. 
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bosing  management  organization 

Within  the  Boeing  corporate  structure  the  task  of  accomplishing  the  Dyna 
Soar  Program  has  been  assigned  to  the  Aero-Space  Division.  This  division 
is  directed  by  Mr.  Lysle  A.  Wood,  Vice  President  -  General  Manager  of  the 
Aero-Space  Division,  who  reports  directly  to  Boeing  President,  Mr.  W.  M. 
Allen.  Mr.  Wood  is  assisted  by  Mr.  George  C.  Martin,  Vice  President  - 
Assistant  General  Manager,  who  has  divisional  responsibility  for  implement¬ 
ing  and  accomplishing  major  program  contracts,  and  Mr.  Robert  B.  Jewett, 

Vice  President  -  Assistant  General  Manager  in  charge  of  Engineering  and 
Product  Development.  Therefore,  all  functional  line  organisations  within  the 
Division,  i.e..  Engineering,  Finance,  facilities,  etc.,  .report  either  .-to 
Mr.  Wood,  Mr.  Martin,  or  to  Mr.  Jewett  as  shown  on  the  Boeing  Dyna  Soar 
Program  organisation  chart  on  page  1.0-6. 


To  facilitate  the  accomplishment  of  the  Dyna  Soar  Program,  Mr.  George  3. 

Stoner  has  been  designated  as  Dyna  Soar  Program  Manager.  He  has  the  authority 
to  provide  program  direction  to  that  section  of  each  functional  line  organisa¬ 
tion  which  has  been  designated  to  support  the  Dyna  Soar  Program.  The 
responsibilities  and  functions  of  she  Dyna  Soar  Program  Manager  in  relation 
to  Boeing  corporate  structure  and  organisations  are  explained  below  and  shown 
schematically  on  organisation  chars,  page  1.0-61 
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BOEING  PROGRAM  HANAGS .tSTg  CFFIC3 

The  primary  responsibility  of  the  Dyrsa  Soar  Program  Manager,  Mr.  George  X. 
Stoner,' into  assure. the.  complete  and  efficient  execution  of  the  tasks  outlined 
in  the  statement  of  work  and  other  exhibits  as  specified  in  the  contract  for  • 
the  Dyna  Soar  Program. 


To  this  end,  the  Byna  Soar  Program  Manager  will  perform  the  following 
functions: 

1.  Provide  program  direction  to  Boeing  organizations  to  satisfy 
Air  Force  contractual  requirements  regarding  the  program. 

2.  Represent  the  System  Contractor  to  the  Air  Force  on  all  matters 
relating  to  the  Byna  Soar  Program. 

3.  Establish,  and  act  as  chairman  of,  a  Management  Council  which  will 
consist  of  representatives  at  senior  management  level  of  the  System 

u  .Contractor,  the  associate  contractors,  and  major  subcontractors. 

The  Management  Council  will  assist  -  in  determining  policy  and  pro¬ 
viding  guidance  for  the  Program. 

k.  Develop  a  Master  Program  Plan  to  present  the  sequence  of  accom¬ 
plishing  program  objectives  and  a  schedule  for  completing  major 
m  milestones  and  task  assignments. 

5«  Exercise  control  and  surveillance  over  Program  activities  assigned 
to  functional  line  organizations  and  the  various  subcontractors  in 

c  order  that  a  current  program  status  will  be  available  at  all  times. 

6.  Provide  and  utilize  a  method  of  coordination,  integration,  and 
summarization  of  program  activities  on  a  current  basi3  so  that 
problem  areas  la  costs  or  schedules  will  be  apparent  at  their 
inception.  Taka  effective  action  to  correct  the  problem  areas. 
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Mr.  A.  M.  Johnston,  Assistant  Program  Manager  for  Design  and  Test  is  respon¬ 
sible  for  program  management  responsibilities  associated  vith  Design  and  Test.  ; 

Customer  Requirements,  Systems  Test  and  Systems  Design  Management,  | 

as  well  as  the  Dyna  Soar  field  representatives,  .  report  to  him.  In  the  dis-  | 

charge  of  his  responsibilities,  Mr.  Johnston  will  be  primarily  concerned  vith  j 

the  activities  of  Dyna  Soar  Engineering  vith  particular  emphasis  on  System  j 

Design,  System  Test,  Hypersonic  Crew  Requirements  and  Customer  Liaison.  In  j 

j 

addition,  Mr.  Johnston  has  been  named  the  System  Contractor* 3  Representative 

on  the  System  Development  Test  Force .  '> 

1.  The  Systems  Design  Section  is  managed  by  Mr.  B.  Hamlin.  Activities 
* 

•  • 

include  establishment  of  technical  requirements,  assuring  accomplish¬ 
ment  of  technical  integration  of  System  '  Design,  and  monitoring  effort: ; 
affecting  these  areas  within  Boeing,  Associate  Contractors,  Subcontrac¬ 
tors  and  government  agencies  participating  in  the  program. 

2.  The  Systems  Test  Section  is  temporarily  managed  by  Mr.  B.  Hamlin. 

Activities  include  establishment  of  technical  requirements  and  assur¬ 
ing  accomplishment  of  technical  integration  of  3ystem3  te3t  functions, 
range  activation  and  monitoring  effort  affecting  these  areas  within 
Boeing,  Associate  Contractors,  Subcontractors  and  government  agencies 
participating  in  the  program. 

3.  The  Customer  Requirements  Section,  managed  by  Mr.  P.  F.  Sanders, 
serves  as  a  focal  point  of  coordination  with  the  Air  Fcrce  and  SASA 
on  J’non-contr&ctual"  customer  requirements  including  the  publication 
of  Meeting  and  Commitment  Calendars,  the  administration  of  program 
correspondence,  and  coordination  of  associate  contractor  requirements. 
Hypersonic  Crew  Requirements,  reporting  directly  to  Mr.  Johnston, 

are  represented  by  Messrs.  W.  C.  Becker  and  R.  C.  Cokeley.  Responsi¬ 
bilities  are  primarily  concerned  with  the  human  factors  and  pilot 
consideration  aspects  of  the  system  design. 
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5.  Boeing  Dyna  Soar  Associate  Contractor  Representatives  report  directly 
to  Mr*  Johnston  and  provide  liaison  with  associate  contractors  at 


their  facilities. 


The  Dyna  Soar  Reliability,  Fire  and  Safety  Section,  managed  by  Dr.  J.  ?.  loftoann, 
reports  directly  to  the  Frogram  Manager.  Activities  include  the  direction  of 
all  Boeing  effort  related  to  Dyna  Soar  System  Reliability  and  Safety  together 
with  systems  integration  efforts  in  these  areas. 

The  Dyna  Soar  Systems  Growth  Section,  managed  by  Mr.  Ellis  Levin,  who  reports 
directly  to  the  Program  Manager,  is  generally  concerned  with  the  Dyna  Soar 
Program  and  technology  beyond  Step  I  and  with  making  certain  that  provision 
is  made  in  Step  I  to  meet  growth  requirerents*  More  specifically,  this 
includes  (a)  the  potential  use  of  Dyna  Soar  hardware  and  technology  in  operatio¬ 
nal.  systems,  (b)  potential  military'  and  scientific  subsystems  (such  as  radars, 
photographic  and  infrared  sensors,  orbital  maneuvering  engine,.-  etc.),  and 
provisions  for  their  testing  in  the  Dyna  Soar  military  test  system,  (c)  Step  HA 
studies,  (d)  comparative  studies  of  alternate  approaches  to  Dyna  Soar  objectives 
and  (e)  associate  research  and  development  useful  to  the  Dyna  Soar  Program. 
Through  its  Manager,  the  Systems  Growth  Section  advises  and  assists  the  Program 
Manager  in  these  areas  and  gives  program  direction  to  functional  organizations 
on  these  subjects. 


The  Dyna  Soar  Program  Manager  also  has  at  his  disposal,  in  addition  to  the 
above  activities,  the  services  of  the  outlying  Boeing  office  representatives 
who  provide  direct  liaison  with  government  agencies  on  an  expedited  basis. 
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In  summary,  the  several  elements  of  the  Dyna  Soar  Program  Management  Office 
described  above  consltute  a  strong,  cohesive  management  team  which  provides 
*  responsive  focal  point  of  contact  within  Boeing  for  nil  elements  of  the 
Air  Farce  and  Associate  Contractors  concerned  with  the  Dyna  Soar  Program. 

Zt  operates  to  Integrate  the  acti\lties  of  all  Boeing  organizations  working 
on  Dyna  Soar  and  to  assure  over-all  coordination  of  Boeing  activities  with 
those  of  subcontractors,  Associate  Contractors  and  all  U.  S.  Government 
agencies  Involved  In  the  Dyna  Soar  Program. 
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Within  each  functional  line  department  in  the  Aero-Space  Division,  a  Dyna 
Soar  organization  has  been  designated.  Each  of  these  organizations  receive 
administrative  and  functional  policy  direction  from  its  respective  func¬ 
tional  department  head;  however,  program  direction  is  provided  to  each 
organization  by  the  Dyna  Soar  Program  Manager.  The  efforts  of  all  such 
organizations  are  coordinated  within  the  Boeing  complex  under  the  general 
direction  of  the  Dyna  Soar  Program  Manager.  The  major  functional  organiza¬ 
tions  which  have  been  established  to  accomplish  the  Dyna  Soar  Program  are 
listed  below  with  a  brief  description  of  their  function. 


1.  Engineering 

The  Dyna  Soar  Engineering  Project  is  managed  by  Mr.  J.  H.  Goldie  who 
is  assisted  by  Mr.  R.R.  Rotelli.  The  following  Engineering  Project 
Sections  have  been  established  to  direct  the  Dyna  Soar  engineering 
efforts : 

Systems'  Analysis  and  Military  Applications 
System  Requirements  and  Integration 
Glider  Design 
Booster 

Ground  Support  System 
Electronics  and  Guidance 
Life  Sciences  Support 
HETS  Payload 
Engineering  Operations 


IAC  1544  l  *J 


JBWJFm'ZZ 


-CONFIDENTIAL 


N0-  D2-?o97 


1, 0-13 


a  7ooo 


_ _ 

She  functions  of  the  Project  Organization  include  system  design  and 
development  testing  as  veil  as  program  direction  of  the  following 
engineering  support  organizations: 

Staff  Engineer 
Structures  Technology 
Flight  Technology 
Physics  Technology 
Systems  Test 
Customer  Service 
Cost  and  Schedules 

This  organization  also  provides  assistance  to  the  Dyna  Soar  Program 
Manager  in  establishing  engineering  policy  and  plans,  and  in  reporting 
technical  progress . 


2.  Contract  Administration 

The  Dyna  Soar  Contract  Administration  Section  is  managed  by  Mr.  N.  B. 
Loomis.  It3  function  includes:  (l.)  negotiation  and  administration  of 

the  Dyna  Soar  System  Contract;  (2)  interpretation  of  contractual 

*  \ 

requirements  and  conditions;  (3)  release  and  control  of  work  author- 
izations  within  Boeing;  (k)  coordination  of  the  use  of  government 
property  and  bailed  items;  (5)  surveillance  of  program  activities  to 
assure  compliance  with  contract  requirements  and';  (6)  submittal  to 
the  Air  Force  of  data  and  reports  required  by  contract  and  other 
evidence  of  completion  of  contractual  obligations. 

3.  Manufacturing 

The  lyna  Soar  Manufacturing  Section  la  managed  by  Mr.  L.  B.  Barlow, 

Ita  primary  responsibility  is  to  accomplish  on  schedule  conversion 
of  engineering  releases  into  hardware  in  a  minimum  of  flow  time  and 
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at  a  m-tn-irmm  cost.  Its  functions  include:  (1)  Assistance  to  the 
Program  Manager  in  the  establishment  of  manufacturing  policies  and 
plans;  (2)  surveillance  over  the  execution  of  the  manufacturing 
program  end  status  reports  to  the  Program  Manager;  (3)  analysis  of 
the  design  to  assure  design  produeibility  and  that  manufacturing 
capability  is  available  -when  required;  (4)  direction  of  the  fabrica¬ 
tion  of  all  parts  and  tools;  and  (5)  analysis  of  the  manufacturing 
capability  of  potential  sources  of  procurement  to  assist  in  the 
selection  of  subcontractors. 

Materiel 

The  Procurement  Section  is  under  the  direction  of  Mr.  J.  S.  Kathiasen. 
Bxe  primary  responsibility  of  this  section  is  to  procure  all 
materials,  parts,  equipment,  subsystems,  subcontract  work,  etc.,  as 
required  to  satisfy  the  quality,  cost  and  schedule  requirer>ent3,  of 
the  Dyna  Soar  Program.  Xt3  functions  include: .  (1)  Assistance  to 
the  Program  Manager  in  make -or -buy  decisions;  (2)  direction  to  source 
evaluation  boards  and  survey  teams  in  the  analysis  of  the  capabilities 
of  potential  sources  of  procurement;  (3)  development  of  plans  and 
policies  regarding  subcontracts  and  detailed  procurement  activities 
required  to  fulfill  the  subcontract  plan;  (4)  negotiation,  manage¬ 
ment  and  control  of  all  major  subcontracts  and;  (5)  provision  of  a 
focal  point  for  all  formal  contact  between  the  Program  Manager  or 
other  Boeing  organisations  and  prospective  or  actual  subcontractors. 

Finance 

The  Ityna  Soar  Finance  Section  is  managed  by  Mr.  L.  B.  Ludfori.  Its 
primary  task  is  to  develop  and  provide  cost  and  other  financial  data 
to  the  Program  Manager  for  the  purpose  of  establishing  contract  price 
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aztd  for  the  control  and  accountability  of  program  costs.  The  functions 
of  this  section  are:  (l)  preparation  of  cost  studies.  Including  fiscal 
year  funding  estimates  for  the  Program  Manager;  (2)  development  of  cost 
data  to  be  used  by  Contract  Administration  in  negotiating  prime  contracts; 
(j)  assistance  to  the  Procurement  Section  In  the  establishment  of  costs 
for  the  verb  assigned  to  subcontractors  and;  (4)  integration  of  all  cost 
reporting  activities  required  for  the  program. 

6.  facilities 

e  *  .. . 

The  Dyna  Soar  Facilities  Section  is  directed  by  Mr.  E.  V.  Reischl.  The 
Section  is  responsible  for  the  integration  of  facility  activities  by  the 
contractor,  associate  contractor(s),  subcontractors,  and  test  base  agencie^ 
as  well  as  directing  and  coordinating  all  contractor  facility  activities. 
Its  functions  include:  (l)  formulation  of  policies  and  plans  related  to 
the  provisioning  and  implementation  of  new  facilities  and  major  rearrange¬ 
ments  of  existing  facilities  to  accomplish  program  objectives;  (2)  assur¬ 
ing  that  program  plans  are  consistent  with-  facility  capabilities  and 
compatible  with  Air  Force  facility  policies;  (3)  providing  technical  data 
and  status  information  regarding  facilities  activities,  and  (4)  coordina¬ 
tion  with  other  facility  sections  (i.e.,  engineering  operations,  etc.) 
to  carry  out  Dyna  Soar  facility  plans. 

7*  Quality  Control 

4- 

The  Dyna  Soar  Quality  Control  Section  is  directed  by  Mr.  J.  P.  Tronquet. 

It  has  the  primary  responsibility  of  assuring  that  the  product  conforms 
to  drawings,  specifications  and  established  standards  of  quality 
throughout  all  phases  of  manufacturing  and  test.  The  Section's  major 
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cation  of  all  neasureaeat  and  test  equipceat  end  configuration  con¬ 
trol  of  such  equipment;  (6)  nonitoring  of  the  quality  of  vendor  and 
subcontractor  products  and  reporting  of  discrepancies  to  establish 
vendor/subcontractor  reliability  status;  (7)  periodic  surveys  of  the 
activities  of  supporting  polity  Control  organisations  to  assure 
compliance  vith  established  procedures  and  processes;  end  (3)  prepara¬ 
tion  of  Quality  Control  progress  and  status  reports  for  the  Dyna 
Soar  Jrograa  Manager. 
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The  Ityaa  Soar  Reliability  and  Safety  Organization  within  the  Boeing  Aero- 
Space  Division  consists  of  multiple  integrated  elements* 


In  addition  to  the  Reliability  and  Safety  Program  Manager,  each  functional 
department  (Engineering,  Manufacturing,  Quality  Control,  and  Materiel  eta.) 
has  a  Dyna  Soar  Reliability  representative*  The  Reliability  and  Safety 
Manager  coordinates  the  various  departmental  efforts  to  assure  timely  task 
accomplishment. 

1*  The  Dyna  Soar  Engineering  Reliability  representative,  reporting  to  the 
Ityna  Soar  Engineering  Senior  Project  Engineer,  is  responsible  for  the 
accomplishment  of  those  elements  of  the  Reliability  program  associated 
with  design,  development,  and  testing  of  the  system.  He  establishes 
the  detail  schedule  and  requirements  for  activities  such  as  failure  analy¬ 
sis  and  design  reviews  and  follows  up  to  assure  their  timely  accomplish¬ 
ment*  He  coordinates  with  the  development  test  planners  to  assure 
adequacy  of  the  program  for  providing  necessary  reliability  data.  With 
the  support  of  the  Aero-Space  Division  Design  Assurance  Section,  he  pro¬ 
vides  for  centralized  data  collection  and  approved  parts  lists  to  assist 
the  designer  in  the  accomplishment  of  failure  (reliabiUty  and  safety) 
analyses  and  design  reviews. 


He  also  initiates  training  programs,  as  necessary,  to  indoctrinate 
engineering  management  and  personnel  in  the  methods  of  design  and  test  to 
achieve  Dyna  Soar  reliability  and  safety  requirements  at  a  minimum  cost# 
Additional  engineering  reliability  and  safety  efforts  are  provided  by 
reliability  specialists  in  the  engineering  staffs* 
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Tha  design  and  test  engineers  are  responsible  for  adequate  considera¬ 
tion  of  reliability  and  safety  in  their  efforts.  In  particular,  it  is 
the  responsibility  of  the  design  engineer,  with  advice  and  assistance 
from  reliability  specialists,  to  accomplish  the  required  reliability  and 
safety  failure  analyses,  and  control  failure  recurrence  by  design  changes* 

t. 

2*  The  Manufacturing  reliability  representative  is  responsible  for  review 
of  production  procedure  documentation,  for  failure  recurrence  control 
by  production  changes,  for  keeping  program  and  engineering  management 
aware  of  potential  problems  and  for  the  training  of  manufacturing  person¬ 
nel  to  realize  the  importance  of  their  role  in  producing  a  safe  and  reli¬ 
able  system* 


\ 


3*  The  Quality  Control  reliability  representative  Js  responsible  for 

coordinating  the  program  reliability  objectires  and  their  means  of  achieve¬ 
ment  with  all  affected  Quality  Control  organizations .  He  assures  the 
Quality  Control  Department's  compliance  with  program  reliability  require¬ 
ments  and  establishes  adequate  failure  reporting.  He  recommends  train¬ 
ing  of  Quality  personnel  to  emphasize  the  primary  importance  of  relia¬ 
bility. 

4-^.j  The  Materiel  reliability  representative  assures  adequate  consideration  of 
reliability  and  safety  requirements  in  the  .selection  of  subcontractors  and 
vendors,  specification  of  reliability  requirements  in  subcontracts  and 
assists  the  Program  Reliability  Manager  in  monitoring  compliance  with 
reliability  program  requirements.  Under  the  direction  of  the  Program 
Reliability  Manager  and  with  th8  assistance  of  the  Engine riing  and 
Quality  Control  Representative,  he  oonduots  evaluation  surveys  of  the 
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reliability  programs  of  prospective  subcontractors,  and  provides  guidance 
to  then  on  the  requirements  of  the  Dyna  Soar  Program, 


SPECIALIZED  SUPPORT  0RQAHIZATI0M3 


To  facilitate  carrying  out  the  policy  and  direction  established  by  the  Dyna 
Soar  Program  Manager  any  of  the  above  representatives  may  enlist  the  support  of 
specialized  staff  groups  and  organizations  such  as  the  Boeing  Scientific 
Research  Laboratories,  Mathematical  Service  Organizations,  etc. 


!  6 


nc  1344  IU 


aoe/A/a  “•  m-«?7 


CONFIDENTIAL 


wee  1.0- 20 


SONFIDF-NTtAL _ 

ASSOCIATE  CCT3TRACTCR  PROGRAM  MA3AG5MEHT  ORGANIZATIONS 

Die  Program  Management  Organizations  of  The  Martin  Company,  Associate  Con¬ 
tractor  for  the  booster  and  the  Aerojet-General  Corporation,  Associate  Con¬ 
tractor  for  the  booster  engines,  are  described  below.  Similar  organization 
description  «tll~be  added  to  this  section  -as  additional  associate- contractors 
Cre:-selec±edi-  -  t~ 

MARTIN  PROGRAM  MANAGEMENT  ORGANIZATION 

The  management  of  a  space  booster  program  utilizes  very  nearly  an  of  the 

functions  and  operations  of  a  major  Weapon  System  Contractor. 

i 

These  diverse  activities  can  become  fully  effective  only  vhen  they  are  veiled 
Into  a  single-purpose  team.  The  Martin  Canpeay  has  accomplished  this  through 
the  Program  Manager  concept,  vhich  it  introduced  in  1953. 

The  Ityna  Soar  Program  Manager  is  given  the  resources  and  dollars  required  to 
carry  out  his  responsibility  for  the  program.  He  has  the  authority  delegated 
by  the  Board  of  Directors,  through  the  Vice  President  and  General  Manager,  to 
commit  the  Company  and  13,  la  effect,  the  general  manager  of  a  company  within 
the  Coopery.  ;(Sce;  Psge  22.) 

The  Program  Manager  and  his  directly  assigned  team  managers  issue  all  directives 
describing: 

Hhat. 

Tor  how  much. 

Vhen. 

Hoy. 

Functional  teem  managers  are  Indirectly  assigned  to  the  Program  Manager  and,  by 
application  of  the  "how",  transform  directives  into  finished  work. 

All  team  managers,  whether  direct  or  Indirect,  are  concerned  only  with  Oyna 
Soar,  and  they  are  physically  located  in  area  of  the  Martin-Baltiaorc  Eagi. 
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MARTIN  COMPANY  -  DYNA  SOAR  STEP  I  BOOSTER  PROGRAM  ORGANIZATION 
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aaerl lag  Building  specifically  allocated  to  this  program. 


This  breakdown  of  directly  sad  Indirectly  assigned  team  managers  is  a 
thoughtful  application  of  many  years  of  experience  that  has  resulted  in 
the  thorougily  practical  balance  of  the  best  features  of  the  strict 
project-type  organization  and  the  functional-type  organization.  She 
functional  organization  supplies  continuity  in  personal  administration 
and  technical  development.  The  direct  line  provides  for  unity  In  control 
and  direction.  Together  they  provide  stability  and  flexibility. 


The  basis  for  all  work  accomplished  is  the  contract  «rlth  its  attendant 
statements  of  work  and  specifications.  The  prime  responsibility  of  the 
Dyna  Soar  Contracts  Manager  is  to  interpret  this  contract  and  to  define 
th  '  work  to  be  done  by  functional  Dyna  Soar  Managers  and  other  Martin 
Divisions.  The  Contracts  Manager  must,  therefore,  maintain  a  dose 
liaison  vlth  customer  personnel  to  negotiate  work  items,  statements  of 
work,  specifications,  terns  and  conditions  and  legal  considerations 
that  are  mutually  understood  and  acceptable. 


The  Program  Contracts  Manager,  vho  reports  directly  to  the  Program 
Manager,  accomplishes  these  tasks  vlth  the  assistance  of  a  staff 
consisting  of  a  Contracts  Technical  Requirements  Manager  for  specifi¬ 
cations  and  required  Assistant  Contracts  Managers,  and  Technicians.  In 
addition,  he  is  advised  by  the  Director  of  Contracts  and  Planning  (on 
the  Vice  President  and  General  Manager’s  Staff)  and  legal  representatives. 


Thus,  the  Contracts  Manager  will  define  the  ’Sfhat". 

WHflHCIAL  MANAGER 

The  Rrograa  Financial  Manager  performs  Program  pricing,  contract  negotiation 
of  price  and  financial  terms,  manpower  projection  and  control,  cost  control, 
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financial  status  reporting  and  general  liaison  with  the  Mart  in-Baltimore 
finance  Department.  The  financial  implications  of  all  program  decisions 
and  performance  are  reviewed  by  the  Program  Finance  Manager,  and  he 
rdvlses  the  Dyna  Soar  Program  Manager  and  the  Division  General  Manager's 
Stuff  of  tike  recomeadations  resulting  from  such  reviews. 


The  Program  Finance  Manager  is  assisted  in  fulfilling  his  function  by  a 
staff  of  skilled  and  experienced  estimators,  industrial  engineers  and 
accountants.  In  addition  to  this  group  under  his  direct  control,  he 
receives  assistance  from  the  Director  of  the  FI, nance  Division  and  his 
entire  staff.  Support  programs  involving  Mart  in-Denver  and  Martin-Cocoa 
will  assign  specific  financial  representation  at  their  facilities  to 
provide  appropriate  emphasis  on  the  Dyna  Soar  Program.  These  representa¬ 
tives  provide  the  Finance  Manager  with  such  estimating  and  control  data 
necessary  to  enable  him  to  monitor  the  financial  progress  at  these  other 
Martin  Divisions.  The  Finance  Manager  will  define  "how  muc-V. 

PLAHHTtG  MA3AG53 

The  Dyna  Soar  Planning  Manager  is  the  originator  and  controller  of  the 
Program  Master  Plan  and  Phasing  Chart  and  the  multitude  of  implementing 
phasing  charts .  He  coordinates-*  closely  with  the  customer,  the  system 
contractor  and  associate  contractors.  He  schedules  the  work  of  each  of 
the  Martin  functional  team  managers  as  veil  as  supporting  Divisions.  Any 
schedule  Incompatibilities  are  resolved  by  him  to  assure  the  smooth  and 
timely  performance  of  the  total  effort.  He  detects  all  deviations  from 
the  established  plan  end  reports  to  the  Program  Manager  action  taken  or 
required. 


The  Planning  Manager  reports  directly  to  the  Program  Manager  and  can  draw 

on  the  resources  of  the  Director  of  Contracts  and  Planning  on  the  Vice 
president  and  General  Manager's  staff  for  assistance. 
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The  Dyna  Soar  Planning  Manager  oust  define  the  "when*, 

TECHNICAL  DIRECTOR 

The  success  or  failure  of  a  space  program  Is,  to  a  great  degree,  dependent 
upon  the  quantity  and.  quality  of  its  engineering  effort.  Engineering  respon¬ 
sibility  an  the  Dyna  Soar  Booster  Program  Is  vested  in  the  Technical  Director. 
As  the  title  Implies,  the  Technical.  Director  is  more  than  a  project  engineer. 
All  of  the  engineers  performing  direct  vork  on  the  program  report  to  him,  not 
through  a  technical  department  chief,  but  directly  to  him,  so  that  technical 
decisions,  as  well  as  engineering  management,  are  his  responsibilities.  He 
must  be  satisfied  that  the  booster  design  is  sound,  and  the  fact  that  a  nan 
will  be  aboard  underscores  this  responsibility  even  deeper.  He  reports  to 
the  Director  of  Weapon  System  Engineering  directly  and  indirectly  to  the 
Program  Manager.  He  is  assisted  by  a  staff  of  Assistant  Technical  Directors, 
each  of  vhcea  is  responsible  for  a  technical  portion  of  the  total  effort.  All. 
Indirect  Engineering  support  perform  their  work  under  the  guidance  of  this 
Engineering  team. 

Manufacturing  Manager 

The  Dyna  Soar  Manufacturing  Manager  is  responsible  for  everything  on  Dyna  Soar 
Program  that  is  manufactured  by  any  segment  of  The  Martin  Company.  He  has 
the  responsibility  for  producing;  the  article  described  by  Engineering.  Also 
under  his  direct  control  are  the  assembly  and  production  verification  tests. 
Reporting  Indirectly  to  him  ere  detail  fabrication,  tooling,  production 
planning  and  the  manufacturing  work  of  other  Martin  Plants  (controlled  and 
directed  by  the  Dyna  Soar  Manufacturing  Manager  when  working  on  Dyna  Soar) . 


He  is  responsible  for  setting  up  and  controlling  a  manufacturing  schedule  and 
cost  control  plan  consistent  with  the  Master  Phasing  Chart  and  the  budget 
Issued  to  him  by  the  Finance  Manager.  He  is  assisted  by  his  personal 
staff  and  reports  directly  to  the  Director  of  Manufacturing  and  in- 
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directly  to  the  Dyna  Soar  Program  Manager. 

QUALITY  PROGRAM  MAHAGER 

Each  successive  large  booster  or  ICEM  firing  brings  into  sharper  focus  the 
extremely  sensitive  part  played  by  Quality  Assurance.  The  most  carefully 
designed  product  can  be  transformed  into  a  catastrophic  failure  by  the 
slightest  erastruetlop  or  handling  oversight.  It  is  the  duty  of  the 
'  Quality  Program  Manager  to  ensure  that  every  detail  and  operation  is 
performed  correctly. 

The  administration  of  the  Dyna  Soar  Quality  Assurance  and  3e liability 
Program  is  the  responsibility  of  the  Quality  Program  Manager.  He  has 
established  four  ma^or  sections  to  accomplish  this  task: 

The  Quality  Planning  Section  performs  administrative  planning 
-  and  coordination. 

She  Quality  Engineering  Section  provides  technical  assistance. 

Die  Quality  Reliability  Section  is  the  Dyna  Soar  reliability 
administrator. 

The  Quality  Measurement  Section  is  generally  the  Dyna  Soar 
Inspector. 

The  Quality  Program  ILsuager  reports  directly  to  the  Director  of  Weapon  System 
Quality  and  indirectly  to  the  Dyna  Soar  Program  Manager. 

LOGISTIC  SUPPORT  MAMAG5R 

The  Dyna  Soar  Logistic  Support  Manag&r  is  responsible,  directly  to  the  Director 
at  Logistic  Support  and  indirectly  to  the  Dyna  Soar  Program  Manager,  for  provid¬ 
ing  the  support  vhich  viil  assure  the  naximim  operational  effectiveness  of  the 
delivered  product.  His  effort  is  divided  into  three  nmin  areas: 

Material  Support. 

Technical  Publications. 

t 

Training  and  Technical  Support. 
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Material  support  la  generally  that  area  of  support  vhleh  assures  proper  spares 
support,  provides  on-site  modification  kits  or  replacement  and  maintains  a 
yepairshd  epsafcfcasyystca .  Technical  Publications  provides  timely  field  pub¬ 
lications  and  instruction.  Training  and  Technical  Support  vill  be  principally 
composed  specialized  Martin  training  and  customer  familiarization. 

PROCCRH-EST  PBOGSfiM  -HAKAGSR 

The  Procurement  Program  Manager  is  responsible  for  all  procurement  activity  on 
the  Program,  in  this  capacity,  he  reports  directly  to  the  Director  of  Material 
and  Procurement  and  indirectly  to  the  Dyna  Soar  Program  Manager.  He  maintains 
surveillance  over  all  procurement  effort  on  the  Program,  including  the  purchase 
at  materials,  services,  supplies,  major  components  and  subassemblies  vlthln  the 
established  prices,  specifications  and  delivery  schedules. 

CUSTOMER  REQUIRE  SITS  MAHAGER 


The  Customer  Requirements  Manager  maintains  close  liaison  with  all  phases  of 
the  customer's  Dyna  Soar  activity,  in  order  to  assure  that  Air  Force  require¬ 
ments  ere  properly  anticipated  in  terms  of  both  current  vork  and  future  needs. 
He  reports  directly  to  the  Director  of  Customer  Requirements  (Vice  President, 
and  General  Manager's  staff)  and  indirectly  to  the  Dyna  Soar  Program  Manager. 
HELMBIUTT  PROGRAM  KAHACSSHT 


Rrogram  Reliability  Control  Team.  The  Dyna  Soar  Program  Manager  is  responsible 


for  administering  the  Dyna  Soar  Reliability  Management  Program  through  the 
Reliability  Control  Team.  The  Program  Reliability  Administrator  acts  for  the 
Rrogram  Manager  as  chairman  of  the  Dyna  Soar  Reliability  Control  Teem  (pigo  28  ) 
Da  this  capacity,  he  vill  be  responsible  for  the  adequacy  and  execution  of  the 
Reliability  program  through  the  members  of  the  Reliability  Control  Team. 


Each  team  member  vill  be  responsible  for  planning  and  organizing  the 
reliability  effort  of  bis  respective  department  and  shall: 
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AEROJET  PROGRAM  ORGANIZATION  A?fD  MAN’AGZMET.T 

At  the  Aerojet-General  Corporation,  emphasis  is  placed  not  only  upon  competent 
technical  personnel  to  fulfill  propulsion  assignments  but  equally  upon  their 
organization  into  efficient,  integrated  project  teams* 

Separate  administrative  units,  organized  by  engineering  specialty,  fora  the 
core  of  Aerojet’s  management  policies.  Specially  established  project  teams, 
in  turn,  coordinate  their  effort  with  that  of  established  departments*  A 

flexibility  in  approach  is  maintained  as  eech  unit,  either  newly  formed  or 

/ 

already  established,  brings  to  a  particular  task  the  special  experience  and 
the  specific  engineering  knowledge  gathered  from  earlier  programs. 

The  Liquid  Rocket  Plant  at  Sacramento  was  established  in  1955  as  the  center 
for  much  of  .Aerojet  liquid  propellant  research,  development,  and  production. 
Although  corporate  headquarters  are  located  in  Azusa,  a  number  of  corporate 
officers  are  assigned  to  Sacramento  to  assure  continuity  of  engineering  and 
administrative  effort. 

LIQUID  HDCXET:  PLAS3L  ORGANIZATION  \  "  !  * :: 

While  the  Aerojet-General  Corporation  is  currently  engaged  in  several 
large  propulsion  programs,  the  smaller  program  i3  never  permitted  to  suffer 
delay  or  mitigation  of  effort.  Priorities  may  necessarily  differ  from 
program  to  program,  but  the  administrative  organization,  as  shown  on  page  31 
allows  each  program  manager  direct  access  to  top-level  management  and  thus 
grants  him  the  ability  to  secure  decisions  rapidly.  Immediate  attention  is 
given  by  management  to  such  problems  and  work  requirements. 
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She  Dyne  Soar  program,  for  example,  will  be  directed  bj  a  manager  who 
reports  directly  to  the  manager  of  the  Engineering  and  Research  Division.  In 
this  way,  the  project  will  rank  equally  with  similar  projects  underway  at  the 
liquid  Rocket  Plant. 

Definition  and  accociplishment  of  design  and  performance  objectives  are 
but  two  of  the  responsibilities  of  the  program  manager.  The  meeting  of  program 
objectives  also  resides  with  the  manager.  Likewise,  he  is  responsible  for 
balancing  accomplishments  with  program  goals  and  for  the  constant  monitoring 
of  engineering  effort  to  assure  rapid  and  prompt  achievement  of  all  scheduled 
tasks.  In  addition,  he  directs  all  phases  of  program  control,  including  fiscal 

-reporting,  fiscal  monitoring,  planning, , and  contract  requirement  reporting. 

r 


ENGINEERING  AND  RESEARCH  DI7ISxuN  ORGANIZATION.  7— 

In  the  Engineering  and  Research  Division,  as  throughout  the  Liquid 

1^  Rocket.  Plant,  existing  departments  will  serve  as  support  for  the  Dyna  Soar 

program.  Page  35  illustrates  the  organization  of  the  division  and  the 

j 

<  relation  of  the  program  to  existing  departments. 

i 

The  prograa  manager  is  authorized  to  direct  the  efforts  of  several 
departments  toward  solution  of  any  problems  that  night  arise.  Coordination  of 
the  activities  of  the  various  departments  and  the  program  by  the  manager 
guarantees  everyday  broad  engineering  capability.  System  and  component  design,  ! 
fabrication,  testing,  and  design  changes  are  also  witfin  the  province  of  the 
manager  who  is  authorized  to  cadi  upon-  other  departments  to  assist  him  in 
these  duties. 

PROGRAM  MANAGEMENT  ORGANIZATION  ..  77  ’■ 

Within  the  program  itself,  an  organization  similar  to  that  of  the  Liquid 
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Socket  Plant  will  be  established.  Page  33  depicts  the  program  management  j 

organization. 

Besponsibility  for  direction  of  the  program  rests  with  the  program 
manager  who  also  coordinates  the  activities  of  supporting  groups  as  they 
pertain  to  the  program.  Established  departments  support  the  program  to  ensure 
maximum  effort  and  the  full  assignment  of  Aerojet  technical  and  administrative 
experience. 

Liaison  between  tne  procuring  agencies,  the  associate  contractors,  and 
Aerojet  is  established  by  the  program  manager  and  his  staff.  Each  of  the 
administrative  units  within  the  program  possesses  sufficient  independence  to 

i 

complete  its  assignment  without  delay;  over-all  control,  however,  is  retained 
by  the  program  manager. 

contract  Aifccasmrioii... 

As  part  of  the  Liquid  Socket  Plant  administrative  procedures,  a  contract 

coordinator  is  assigned  immediately  upon  award  of  the  contract.  His  duties  j 

encompass  all  contractual  aspects  of  the  project.  All  work  orders  are  issued  j 

I 

by  the  coordinator,  who  also  determines  that  budgets  are  established  and  ; 

'  maintained  on  a  current  basis.  Once  a  budget  is  prepared,  it  is  subject  to 
rigorous  examination  by  management  and  the  budget  control  section. 

Working  closely  with  the  program  manager,  the  coordinator  continually 
monitors  the  operations  of  the  program  to  assure  that  all  requirements  of  the 
contract  are  met  according  to  schedule.  The  coordinator  serves  also  to  apprise 
management  of  the  financial  and  performance  status  of  the  program. 


Before  work  is  begun  on  the  contract,  a  review  committee  is  appointed 
by  the  manager  of  the  Engineering  and  F.esearch  Division  to  establish  plans, 
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budget#,  and  cost  controls.  The  contract  coordinator  participates  In  the  work 
of  the  committee  with  the  program  manager,  accounting  personnel,  and  represen¬ 
tatives  of  the  departments  and  divisions  which  will  participate  in  the  program. 
QUAUTT  CONTROL  .V7r-1 

Quality  •control  at  Aerojet  has  played  an  important  role  in  the  success 
of  the  corporation  and  of  its  products.  Voile  the  individual  departments  are 
not  relieved  of  the  responsibility  of  maintaining  high  quality,  the  Quality 
Control  Division  establishes  standards  and  continually  monitors  Aerojet  projects 
to  assure  customer  satisfaction. 

Some  of  the  ways  in  which  this  is  accomplished: 

1.  Vendors  are  evaluated  in  terms'  of  quality  and  their  ability  to 
provide  products  promptly  and  at  minimum  cost. 

2.  Sampling  procedures  and  a  historical  file  indicating  the  past 
records  of  vendors  provide  a  continuing  inspection  procedure. 

3.  Continuous  sampling  of  the  performance  and  reliability  of  Aerojet 
products  provides  a  continuous  record  and  thus  a  program  of  product  improvement. 


material  division  :  :  ■ 

The  Material  Division  controls  all  subcontracting  activities  of  the 
Aerojet-General  Corporation.  Procurement,  purchase,  and  fabrication  of 
materials,  as  well  as  their  receiving,  storage,  and  handling  are  the  major 
responsibilities  of  the  division. 

Where  experience  shows  their  desirability,  new  methods  are  inscalled 
to  simplify  procurement  procedures,  mechanise  records,  and  reduce  costs.  In 
addition,  the  Material  Division  maintains  stores  of  commonly  used  materials 
throughout  the  Aerojet  plants  to  meet  emergency  needs  that  might  arise.  The 
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DYNA  SOAR  STEP  I  PROGRAM 
GROUND  RULES 

The  following  ground  rule*  wero  used  in  developing  the  Dyne  Soar 
(Step  I)  Program: 

A.  General 


1. 


2. 


3. 


4. 


5. 


c* 


6. 


Approach 

An  R&cD  System  approach  is  assumed  and  requirements 
unique  to  weapon  systems  shall  not  be  included. 

Insurance  Programs 

Insurance  or  back-up  programs  should  be  held  to  a  minimum 
and  shall  be  terminated  at  the  earliest  possible  date. 
Deferment  of  Contingency  Costs 

Assume  that  a  minimum  but  a  sufficient  number  of  first-pro- 
cess  developments  or  tests  are  made  to  furnish  enough  data 
for  the  establishment  of  an  acceptable  technical  confidence 
reliability  level  consistent  with  the  overall  system  require¬ 
ments. 

Safety 

System  design  shall  provide  inherent  pilot  safety. 

Reliability 

The  reliability  of  the  Dyna  Soar  (Step  1)  System  shall  be  as 
follows: 

Pre-launch  checkout  and  countdown  -  95%  and  Flight  -  85%. 
Man- Rating 

Man-rating  requirements  of  Dyna-Soar  Step  I  vehicle  shall 
be  in  accordance  with  approved  reliability  and  safety  criteria 
as  determined  by  the  Trade  Studies.  Man-rating  requirements 
for  booster  shall  be  as  currently  established  and  will  include 
a  reliable  malfunction  detection  system. 

Contractors 

Boeing  -  System  Contractor 
Martin  -  Assoc.  Contractor 
Aerojet  -  Assoc.  Contractor 


a.  Glider  it  System 

b.  Booster 

c*  Boost  Engines 

d.  Primary  Inertial 

Guidance 


0.  Communications 
_L _ Booster  Guidance _ 


sac  im  i  n 


*♦  To  be  determined 


**  -  Assoc.  Contractor 

**  -  Assoc.  Contractor 

.  *♦ _ Assoc.  Contractor 
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A.  GENERAL  (Cont. ) 

8.  GFAE 

The  AR-2  acceleration  engines  will  be  manufactured  by 
Rocket  dyne.  Other  propulsion  units  will  not  be  GFAE  butwill.be 
furnished  by  Boeing. 

9.  CTCI's 

CTCI's  will  be  separate  at  Baltimore  and  Seattle  -  Booster  and 
Glider  respectively. 

10.  Static  Proof  Teats 

Static  proof  tests  shall  not  be  conducted  on  the  booster-glider 
combination. 

11.  Mockup  and  D£Vs 

Mockup  inspection  and  DEl's  will  be  held  in  Seattle. 

B.  GLIDER 

1.  The  Step  I  Glider  shall  be  readily  adaptable,  with  minor 
modification,  to  the  Step  HA  Program. 

2.  Go-Around  Capability 

No  landing  go-around  capability  shall  be  designed  into  the  Step  I 
Glider  but  the  design  shall  be  capable  of  accepting  a  glide 
stretching  landing  engine  at  the  expense  of  the  payload. 


The  escape  system  shall  provide  escape  from  malfunctions  with 
the  modified  1CBM  system  during  boost  phase  of  flight  and  any 
subsequent  phases  of  flight. 

Glider/Booster  Testing; 

a.  Assume  Glider /Booster  compatibility  and  dynamic  testing 
to  be  accomplished  at  Martin-Baltimore  using  ground  test 
glider  provided  for  that  purpose.  Subsequent  gliders  will 
not  be  tested  in  Baltimore  but  will  be  checked  out  with  the 
booster  at  AMR.  Final  test  site  to  be  determined  by 
"Optimum  Glider/Booster  Test  Program  Trade  Study". 

b.  The  ground  test  glider  will  be  returned  to  Seattle  for 
continuing  engineering  work  after  the  compatibility  tests 
are  completed. 
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B.  GLIDER  (Cont. ) 

5.  Vehicle  Renovation 

ft.  The  first  post  hypersonic  flight  refurbishing  will  require 
the  glider  to  be  stripped  of  all  sub-systems.  The  degree 
of  equipment  removal  from  subsequent  gliders  will  be 
based  on  previous  refurbishing  experience,  with  minimum 
-removal  an  objective. 

b.  Assume  glider  refurbishing  without  major  instrumentation 
•  •  or  subsystem  changes. 

c.  All  refurbishing  of  glider  will  be  accomplished  at  Seattle. 

d.  Glider  refurbish  flow  time  is  67  months  (shoot  to  reshoot). 

6.  Capsules 

The  design  and  manufacture  of  the  escape  capsules  will  be 
accomplished  by  the  Boeing  Airplane  Company.  The  capsule 
development  and  qualification  test  program  will  be  based  on 
ten  (10)  escape  capsules.  The  above  plans  may  change  upon 
resolution  of  Trade  Studies. 

C.  BOOSTER 

1.  Configuration 

The  booster  shall  be  a  modified  version  of  the  SM68  Titan  XCBM. 

2.  SM  68  Program 

There  is  to  be  no  interference  with  the  SM  68  Titan  program  (s). 


D.  SUPPORT 

1.  Pilot  Ground  Crew  Training 

ft.  Plan  a  pilot  training  program  for  contractor.  USAF.  and 
NASA  pilots. 

b.  Assume  that  the  Air  Force  has  a  simulator  for  pilot  training. 
C.  No  ground  crew  training  will  be  provided. 

2.  OCAMA  Support 

ft.  OCAMA  support  shall  be  limited  to  providing  standard  GFE 
activities. 

b.  Boeing  will  handle  spares  for  test  systems. 

c.  Minimum  service  experience  shall  be  recorded  fcr  OCAMA.  ' 

3.  Glider  Transportation 

Gliders  are  to  be  transported  by  Air  Force  C-124's  provided 
and  operated  by  the  government. 
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D.  SUPPORT  (Cont. ) 

4.  Booster  Transportation 

Booster  are  to  be  transported  by  A.  F.  C.  -133  provided  and 
operated  by  the  government. 

3.  Support  Aircraft 

a.  Modification  of  one  B-52  only  shall  be  provided  out  of  Dyna 
Soar  Funds. 

V  High  performance  and  other  support  aircraft  will  be  furnished 
by  government. 

c.  ;  The  B-52  and  other  AFFTC  8c  AMR  support  aircraft  will  be 

maintained  and  operated  by  the  USAF. 

d.  AHF-106B  support  aircraft  will  be  bailed  to  BAC. 

E.  FACILITIES 

1.  Pads 

a.  One  modified  launch  pad  with  two  holes  and  a  modified  block¬ 
house  are  to  be  provided  at  AMR. 

b.  Launch  complex  is  to  be  available  April,  1962 

2.  Communication 

a.  Range  facilities  may  be  planned  to  provide  voice  communica¬ 
tion  less  than  100%  of  the  time. 

b.  Experimental  super  high  frequency  equipment  is  required. 

e.  Air  Force  ground  radio  guidance  system  expected  to  be  in 
existence  at  AMR,  will  be  assumed  satisfactory  and  avail¬ 
able. 

3.  Tracking 

Existing  down  range  tracking  stations  shall  be  used  where  re¬ 
quired  and  any  additional  down  range  tracking  stations  are  to 
be  provided  by  the  government. 

4.  Denver 

No  Dyna  Soar  compatibility  testing  is  planned  at  Denver. 

5.  Landing  Sites 

There  shall  be  three  down  range  landing  strips  8,  000  ft.  by  150  ft. 

# 

6.  AFFTC  AFMTC  and  Down  Range 

Maximum  use  of  existing  facilities,  with  only  minor  modifications, 
at  AFFTC,  AFMTC  and  Down  Range  will  be  provided. 

G.  GROUND  SUPPORT  EQUIPMENT 

1.  Ground  support  equipment  shall  be  designed  where  possible  so 

that  a  single  configuration  will  satisfy  the  needs  of  assembly,  pre- 
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SYSTEM  DESCRIPTION 
AIR  VEHICLE  SYSTEM  DESCRIPTION 

Ths  Dyna  Soar  Step  I  Air  Vehicle,  with  a  lift  off  weight  of  approximately 
241, 500  pounds,  is  composed  of  a  piloted  glider,  a  glider  to  booster 
transition  section,  and  a  two  stage  booster  adapted  from  the  boost  sys¬ 
tem  of  the  Titan  SM-68  IC5M.  The  over  all  length  is  116  feet,  4.  5  inches. 

The  air  vehicle  system  described  in  this  section  will  be  refined  by  contin¬ 
ued  study,  design  and  development.  A  specific  design  refinement  period 
is  planned  which  culminates  in  an  air  vehicle  and  DS-1  system  configura¬ 
tion  fix  by  February  26,  1961.  Typical  design  refinement  objectives  are: 

1.  Improve  temperature  safety  margins. 

2.  Simplify  and  improve  reliability  of  the  escape  system. 

3.  Reduce  the  use  of  molybdenum  and  other  exotic  materials. 

4.  Refine  stability  and  control  characteristics. 

5.  Refine  the  glider  design  for  the  effects  of  thermal  distortion. 

6. -  Reduce  communication  problems  caused  by  local  environments. 

Of  particular  concern  during  the  design  refinement  period  of  the  glider  is 
the  need  for  improvement  of  the  stability  and  control  characteristics  at 
hypersonic  speeds.  It  is  desirable  to  minimize  the  shift  in  aerodynamic 
center  from  transonic  to  subsonic  speeds  so  that  static  stability  exists 
throughout  the  speed  range.  Two  methods  under  study  for  reducing  aero¬ 
dynamic  shift  are  use  of  retractable  wing  tip  extensions  and  vertical  fins 
with  dihedral.  Other  investigations  include  fillets  at  the  body-wing  inter¬ 
section,  body  contour  and  wing  cambers,  elevon  planform  and  hinge  line 
sweep  variations,  and  rudder  deflection.  All  of  these  variables  will  be 
investigated  analytically  in  conjunction  with  wind  tunnel  programs.  The 
final  configuration  selection  will  be  based  on  aerodynamic  performance, 
structural  requirements,  subsystem  configuration,  over  all  weight,  re¬ 
liability,  cost,  and  technical  confidence. 

Due  to  the  research  nature  of  the  Dyna  Soar  Step  I  Program  it  is  not  pos¬ 
sible  to  precisely  specify  all  of  the  air  vehicle  system  parameters.  The 
data  presented  are  the  latest  available  and  will  be  refined  throughout  the 
design  refinement  time  period. 
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Each  stage  of  the  booster  contains  a  liquid  bi-propellant  power  plant,  pro¬ 
pellant  tankage  and  pressurization  system.  The  Stage  I  propellant  is  LO^ 
oxidizer  and  RP-1  fuel  aud  is  supplied  to  the  engine  pumps  from  the  helium 
gas  pressurised  propellant  tanks.  The  power  plant  is  an  XLR87-AJ-3 
Aerojet  General  bi-propeliant  turbo-pump  fed  rocket  engine,  rated  at 
300  000  pounds  thrust  at  sea  level.  Two  identical  thrust  chamber  assemb¬ 
lies  are  utilized.  Variations  from  the  Stage  I  Titan  booster  for  the  Dyna 
Soar  are  as  follows:  Prevalves  must  be  added  in  the  main  fuel  and  LO^, 
between  propellant  tanks  and  ths  main  pump  inlet;  in  addition,  stabilizing 
fins  and  necessary  structural  revision  for  increased  loads  must  be  pro¬ 
vided.  The  exposed  fin  area  in  the  pitch  plane  is  438  square  feet,  and  in 
the  yaw  plane,  175  square  feet. 

The  Stage  II  propellant  also  is  LO  oxidizer  and  RP-1  as  noted  in  Stage  I. 

Cm 

The  power  plant  is  an  XLR-91-AJ-3  Aerojet  General  bi-propellant  turbo¬ 
pump  fed  rocket  engine,  rated  at  80,  000  pounds  thrust  at  standard  condi¬ 
tions  corresponding  to  250,  000  feet  pressure  altitude.  Variations  from 
the  Stage  I  Titan  SM-68  booster  will  be  as  follows:  An  increase  in  the 
helium  pressurization  gas  capacity  is  required  as  well  as  possible  rede¬ 
sign  of  the  Verni  -r  equipment;  addition  of  pre-valves  in  the  fuel  and  LO^ 
lines  between  the  propellant  tanks  and  the  main  pump  inlets  will  be  re¬ 
quired  as  well  as  structural  revisions  for  increased  loads. 

The  booster  interstage  structure  will  require  modification  and  will  be 
lengthened  27j  inches  to  allow  "fire-in-the-hole"  staging. 

The  objective  of  the  booster  refinement  studies  is  to  determine  the  struct¬ 
ural  modification  and  redesign  required  for  the  Titan  SM-68  Series  J 
booster  to  meet  the  Step  I  program  requirements. 

The  changes  associated  with  the  fire-in-the-hole  technique  present  several 
problems  at  this  time;  poor  dove-tailing  of  the  Stage  I  shutdown  and  Stage 
£1  thrust  buildup,  addition  of  blast  doorJ  to  the  interstage  and  changing 
interstage  design.  Methods  under  study  to  alleviate  the  engine  problem 
include  spreading  out  the  Stage  I  thrust  decay  characteristics,  change 
the  engine  jacket  from  dry  to  wet  and  a  fixed  position  for  the  gas  genera¬ 
tor  ehuttle  valve. 

The  transition  section  is  the  extension  of  the  aft  glider  fuselage  which  pro¬ 
vides  structural  and  aerodynamic  continuity  between  the  glider  and  booster. 
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The  transition  section  also  serves  as  a  container  for  the  separation  en¬ 
gine  and  various  boost  and  orbital  equipment,  as  well  as  the  subsystem 
interconnects  between  the  glider  and  the  booster.  Included  are  the  mech¬ 
anisms  for  a  two  plane  separation  system  which  first  separates  the  com¬ 
bined  glider  and  tranfition  section  from  the  booster  and  later  separates 
the  glider  from  the  transition  section. 

Basic  guidance  of  the  air  vehicle  during  boost  is  provided  by  an  inertial 
navigation  system  located  in  the  glider  with  radio  guidance  backup  in  the 
transition  section.  The  inertial  navigation  system  provides  guidance  dur- 
ing  the  remainder  of  the  flight  regime  except  during  landing  which  normally 
will  be  accomplished  by  the  pilot  as  a  manual  operation. 

The  glider  selected  for  the  Step  I  Program  is  a  low  wing,  delta  planform, 
piloted  (one  man}  vehicle  with  approximately  330  square  feet  of  wing  area, 
a  ground  launch  weight  of  approximately  9.  300  pounds  and  a  re-entry  weight 
of  about  9,  200  pounds.  The  over  all  length  of  the  glider  is  35  feet,  3.  8 
inches. 

Until  the  completion  of  the  Escape  and  the  Cooled  Volume  trade  studies  the 
current  glider  configuration  as  reported  in  D2-6909  consists  of  two  (2)  maj¬ 
or  components.  The  forward  15  feet  makes  up  the  escape  capsule,  which 
may  be  separated  at  any  point  in  the  flight  path  returning  to  earth  as  a 
stable  unit,  and  the  aft  portion  which  contains  all  glider  equipment  except 
that  which  functionally  must  be  forward  or  that  which  the  pilot  needs  dur¬ 
ing  escape.  The  equipment  container  in  the  aft  portion  is  pressurized  and 
environmentally  controlled  and  contains  all  the  basic  electronic  and  guid¬ 
ance  equipment,  the  flight  test  equipment,  the  accessory  power  unit,  and 
the  payload. 

The  glider  structure  consists  of  determinate  truss  work  with  a  covering  of 
thin-gage  corrugation-stiffened  skin.  The  truss  work  is  constructed  pri¬ 
marily  of  Rene  '41  nickel  base  alloy.  Insulated  skin  panels  are  constructed 
of  a  thin-gage  outer  skin  of  molybdenum  attached  to  a  thin-gage  corrugated 
panel  of  Rene  '41  with  insulation  material  sandwiched  between.  UninsfJlat- 
ed  panels  utilize  Rene  *41  outer  skins.  The  landing  gear  is  an  all-skid, 
uncooled,  tricycle-type  gear  utilizing  metal  "energy  strap"  shock  absor¬ 
bers.  Main  gear  skids  are  of  the  high-drag  wire  brush  type  while  the  nose 
skid  is  a  low-coefficient-of-friction  type. 
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The  glider  is  designed  to  accept  with  minimum  modification,  two  Rocket- 
dyne  AR2-3  liquid  rocket  engines  to  accelerate  the  glider  to  a  Mach  num¬ 
ber  of  at  least  1.  5  and  hold  for  at  least  10  seconds  after  being  dropped  from 
a  B-52  at  40,  000  feet. 

The  glider  secondary  power  system  provides  mechanical,  hydraulic,  elec¬ 
trical,  and  hot-gaa  pneumatic  (reaction  control)  power  through  use  of  a  hy¬ 
drazine-based  monopropellant  fuel  system  and  two  turbine -driven  accessory 
power  units  (APU). 

The  glider  environmental  control  system  consists  of  two  separate  systems; 
one  for  the  pilot's  compartment,  and  one  for  the  equipment  compartment. 

An  open  ended  system  using  an  expendable  cryogenic  (liquid)  mixture  of 
oxygen  and  nitrogen  provides  pressurization,  ventilation,  some  cooling 
and  a  breathable  atmosphere  for  the  pilot's  compartment.  The  primary 
heat  sink  for  internal  heat  loads  is  expendable  v  iter.  The  pilot's  compart¬ 
ment  walls  are  protected  from  aerodynamic  heat  by  use  of  water  wicking  ; 
panels- attached  to  the  outer  surface  of  the  pressure  wall.  A  redundant 
atmosphere  supply  is  provided  for  cooling,  pressurization,  and  a  breath¬ 
able  atmosphere  for  escape  system  operation.  The  equipment  compart¬ 
ment  environmental  control  system  provides  cooling  and  pressurization 
through  use  of  expendable  water  and  cryogenic  nitrogen.  Equipment  mount¬ 
ed  outside  pressurized  compartments  is  protected  from  aerodynamic  heat 
through  use  of  the  water  wicking  principle. 

Glider  control  is  derived  from  aerodynamic  control  surfaces  for  flight 
within  the  sensible  atmosphere.  A  reaction  control  system  is  provided 
for  flight  outside  the  sensible  atmosphere.  Stability  augmentation  pro¬ 
vides  the  glider  with  flying  qualities  desired  by  the  pilot.  Because  of  the 
wide  range  of  flight  conditions  encountered,  self-adaptive  servos  are  used. 
Control  of  flight  is  exercised  through  a  side-stick  controller  which  operates 
the  glider  aerodynamic  controls,  the  glider  reaction  controls  and  the  es¬ 
cape  capsule  reaction  controls  after  separation. 

The  glider  communications  system  is  designed  to  establish  a  voice  and^1 - 

data  link  between  the  vehicle  and  ground  stations  within  600  n.m.  radius, 
to  provide  range  safety  signals  to  pertinent  equipments  and  displays  with¬ 
in  the  vehicle  and  radiate  electro-magnetic  signals  for  rescue  operations 
If  required  on  termination  of  flight.  The  glider  test  data  acquisition  sys¬ 
tem  collects  flight  safety  data,  vehicle  performance  data,  military  and 
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•cientific  data.  It  conditions  the  data  as  required  and  simultaneously 
•tores  the  data  on  airborne  recorders  and  transmits  it  to  ground  receiv¬ 
ing  stations. 

The  flight  safety  data  equipment  contains  that  equipment  necessary  for  ac¬ 
quisition,  recording,  and  transmission  of  data  for  real-time  monitoring 
of  essential  vehicle  performance  parameters.  The  flight  safety  data  sys¬ 
tem  has  a  capacity  of  2  continuous  FM  and  49  sampled  PCM  channels.  A 
tape  recorder  located  in  the  capsule  records  the  last  8  minutes  of  this 
data  prior  to  capsule  separation. 

The  payload  data  equipment  contains  that  equipment  necessary  for  ac¬ 
quisition  recording  and  transmission  of  vehicle  performance,  military 
and  scientific  information.  This  equipment  is  flexible  and  may  be  ex¬ 
panded  using  growth  packages  to  meet  the  varying  data  requirements  of 
a  particular  test  program.  The  capacity  of  this  portion  of  the  system  is 
14  continuous  FM  channels  and  from  113  to  955  sampled  PCM  channels. 

The  recording  time  capability  is  4  hours. 

Fire  protection  will  be  achieved  not  by  the  installation  of  one  overall  sys¬ 
tem  designed  to  suppress  fire  anywhere,  but  rather  by  eliminating  the 
possibility  of  fire  whereever  possible.  Where  the  possibility  of  fire 
must  be  considered,  fir  protection  methods  will  be  integrated  into  the  sys¬ 
tem  as  feasible  and  practicable. 

On  the  airdrop  glider  with  the  rocket  acceleration  engine,  the  fuel  system 
and  the  engine  will  be  isolated  by  suitable  barriers  from  the  equipment 
compartments,  and  a  specialized  fire  detection  and  extinguishing  system 
will  be  installed. 

All  fire  protection  at  the  glider  design  level  will  be  coordinated  and  mon¬ 
itored  by  one  responsible  engineer.  In  addition,  a  Fire  and  Safety  Office 
is  being  established  to  maintain  surveillance  of  the  fire  and  safety  aspects 
of  the  overall  Dyna  Soar  system. 

The  cockpit  is  designed  to  accommodate  a  5  to  75  percentile  pilot.  Physical 
protection  requirements  for  the  pilot  are  provided  through  use  of  a  full- 
body  restraint-support  system.  The  system  can  be  adjusted  by  the  pilot  for 
application  of  restraint  for  the  boost,  orbital,  re-entry,  and  escape  modes. 


IAC  'Ut  l-M 


&£J£-/A/C 


*°-  D2-5697 
woe-  3.  0-5 


.f!ONFinFNT!A! 


<■7000 


_ «€eWFfPFWTTAt-" _ 

fhe  intelligence  display  consists  of  inertial  flight  control,  mission  man¬ 
agement,  aerodynamic  flight  and  subsystem  displays. 

Twe  types  of  emergency  flight  procedures  are  provided  for  pilot  recovery. 
These  are  abort  and  escape.  Abort  is  defined  as  the  unscheduled  departure 
from  the  mission  wherein  the  glider  and  the  pilot  are  recovered.  Escape 
ia  the  abandonment  of  the  basic  air  vehicle,  or  glider,  and  descent  of  the 
escape  capsule  and  landing  by  parachute.  Separation  from  the  aft  glider 
section  is  by  use  of  a  solid  propellant  rocket  located  low  and  aft  in  the 
capsule.  The  capsule  is  designed  for  landing  on  land  or  water.  It  is  de¬ 
signed  to  float  indefinitely  on  water  and  pilot  provisions  are  supplied  for 
a  72  hour  time  period. 

A  destruct  system  for  the  vehicle  is  provided  to  comply  with  range  safety 
requirements.  Destruction  of  the  booster  is  accomplished  only  after  a 
time  delay  which  assures  safe  separation  of  the  escape  capsule.  After 
the  boost  phase,  the  piloted  gliders  have  no  provisions  for  destruction. 
Unpiloted  gliders  will  carry  provisions  for  destruct  after  boost. 

The  abort,  escape,  and  destruct  system  operation  is  independent  of  means 
of  initiation.  While  the  vehicle  is  on  the  pad,  the  Range  Safety  Officer  or 
the  pilot  can  initiate  escape.  During  first  or  second  stage  boost,  escape 
can  be  initiated  by  the  Range  Safety  Officer,  the  pilot,  or  by  automatic 
means.  The  pilot  only  can  initiate  escape  following  the  boost  phase.  Abort 
can  be  initiated  by  the  pilot  only.  There  are  no  provisions  for  abort  during 
first  stage  boost,  except  when  the  vehicle  velocity  is  greater  than  5000  fps 
(about  80,  000  ft.  altitude). 

The  Ground  Support  System  for  Dyna  Soar  Step  I  program  includes  equip¬ 
ment  and  facilities  at  the  Seattle  Systems  Integration  Laboratory,  the 
Baltimore  Functional  Test  Area,  at  AFFTC,  AFMTC,  the  AMR,  and 
associated  tracking  and  monitoring  stations.  Problems  exist  in  the  areas 
arresting  gear  for  down  range  landing  sites,  RF  connectors,  checkout 
and  monitor  equipment,  method  of  erection  of  the  glider  on  the  booster, 
and  servicing  the  glider  with  several  types  of  liquids  (particularly  cryo¬ 
genics). 

Design  development  programs  have  been  initiated  in  the  areas  of  cryogenic 
••^vicing  and  arresting  gear  for  which  models  and  full-scale  tests  are 
planned.  Studies  will  be  made  of  the  requirements  established  during  the 
pre-launch  checkout  and  count  down. 
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SYSTEM  TEST  PROGRAM 

The  Systems  Development  Test  Program  objective  is  to  acquire,  during  the 
Step  I  program,  the  data  necessary  to  provide  confidence  in  the  adequacy 
of  the  piloted  Dyna  Soar  glider  for  manned  global  flight.  The  planning  has 
been  based  on  a  program  of  success.  Early  manned  flight  and  the  acquisi¬ 
tion  of  hypersonic  flight  data  applicable  to  varying  vehicle  configurations 
are  also  considered  primary  objectives. 

The  program  is  divided  into  three  basic  phases.  (1)  A  ground  test  program 
at  the  systems  level;  (2)  A  flight  program  involving  air  launched  gliders 
at  Edwards  Air  Force  Base,  and  (3)  A  ground  launch  test  program  at  the 
Atlantic  Missile  Range. 

The  first  phase,  the  Ground  Test  Program,  consists  of  glider  subsystem 
integration  testing  at  Seattle,  glider /booster  compatibility  checks  at 
Baltimore  and  glider  /booster  assembly,  test,  and  launch  complex  and  range 
checkout  at  the  AMR. 

The  second  phase,  the  Air  Launch  Program  at  Edwards,  involves  low  speed, 
transonic  and  supersonic  flight  testing  using  one  glider  and  one  B-52 
carrier  vehicle.  The  major  objectives  of  this  program  are  to  establish 
the  man-machine  relationships  during  low  speed  flight  and  landing  prior 
to  boosted,  piloted  flights  on  the  AMR.  At  the  completion  of  the  air  launch 
program,  the  glider  will  be  re-cycled  into  the  ground  launch  program. 

The  third  phase,  the  Ground  Launch  Program  on  the  AMR,  will  begin  with 
unmanned  flights  for  the  purpose  of  proof  testing  the  glider /booster  con¬ 
figuration,  establishing  the  airworthiness  of  the  glider  in  hypersonic 
flight  and  the  adequacy  of  the  escape  provisions,  and  will  then  progress 
through  a  series  of  piloted  flights  designed  to  explore  the  glider  flight 
characteristics  and  capabilities  and  to  obtain  hypersonic  flight  data. 

Ten  gliders  will  be  used  to  complete  the  System  Development  Test  Pro¬ 
gram:  one  ground  test  vehicle,  and  nine  complete  flight  gliders.  The  nine 
flight  gliders  will  be  used  for  a  total  of  sixteen  (16)  ground  launched 
flights.  The  ground  launched  flights  will  include  five  (5)  unmanned  and 

v 

eleven  (11)  manned  flights.  The  ground  launch  program  will  be  conducted 
using  one  (1)  launch  pad. 
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After  completion  of  checkout  and  acceptance  in  the  Glider  System  Integration 
Laboratory  at  Seattle,  the  ground  test  vehicle  will  be  sent  to  Baltimore 
for  use  in  system  integration,  dynamic  testing  and  compatibility  testing 
with  the  booster  and  associated  ground  support  equipment.  The  ground 
test  vehicle  will  be  returned  to  the  System  Integration  Laboratory  at 
Seattle  for  sustaining  engineering  tests » 

The  second  glider  produced  is  scheduled  for  a  four  month  series  of  site 
activation  operations  and  booster/glider  captive  firings  on  the  pad  at  the 
AMR  prior  to  being  refurbished  and  re-cycled  for  use  in  the  unmanned 
ground  launch  program. 

The  third  glider  is  programmed  for  the  air  launch  program  at  Edwards. 

The  fourth  glider  is  the  first  ground  launch  glider.  The  fifth  glider  will 
be  used  in  the  System  Integration  Laboratory  for  glider  systems  integra¬ 
tion  and  dynamics  testing  until  it  is  needed  for  the  manned  ground  launch 
program. 

Of  the  sixteen  flights  programmed  for  ground  launch,  the  five  unmanned 
flights  will  be  launched  at  a  rate  of  one  every  two  months.  The  eleven 
piloted  flights  will  utilize  four  gliders  which  will  be  re-cycled  on  a 
schedule  of  about  6  \  months  to  support  a  launch  rate  of  approximately 
one  every  month  and  a  half.  The  last  Step  I  flight  will  occur  by  January  1, 
1966,  25  months  after  the  first  ground  launch. 

TEST  AIRCRAFT 

Preparation  and  conduct  of  the  System  Development  Test  Program  involve 
the  use  of  several  supporting  aircraft  to  provide  an  air  launch  carrier 
and  to  aid  in  subsystem  integration,  test  range  checkout,  flight  operations 
technique  development  and  general  support  of  flight  test  operations. 

B-52  Modification  and  Instrumentation  . 

A  B-52  (model  to  be  determined)  will  be  modified  for  use  as  the  air 
launch  vehicle  to  drop  capsules  and  launch  gliders.  Structural  modi¬ 
fication  is  required  in  the  bomb  bay  to  allow  installation  of  supporting 
structure  for  the  capsule  and  glider. 

Instrumentation  will  be  installed  in  the  B-52  to-  provide  adequate  mon¬ 
itoring  of  critical  glider  components  and  equipment.  Sufficient  instru- 
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mentation  will  be  included  to  allow  a  flight  teat  engineer  to  assist 
the  glide?  pilot  in  preflight  functional  tests. 
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9*  The  Stap  I  air  drop  glider  shall  be  capable  of  accelerating  to 
Kach  2.0  *.t  tha  optimum  altitude  after  being  dropped  from  a  B-52. 

10*  Tha  glider  shall  demonstrate,  at  approximately  19,000  fpa,  a 

maximum  of  0.69,  trimmed,  and  a  maximum  L/D  within  the  range 
*tl.5  to  2.5. 

11.  Tha .air-launch  test  data  acquisition  airborne  system  will  hare 
flexibility  to  acquire  up  to  approximately  300  measurements. 

Tha  ground-launch  test  data  acquisition  airborne  system  will  hare 
flexibility  to  acquire  up  to  approximately  700  measurements. 

12.  The  glider  shall  be  controllable  throughout  the  flight  regime, 
ty  the  pilot,  with  both  guidance  and  stability  augmentation  . 
systems  inoperable. 

B»  The  following  design  requirements  will  establish  a  test  system  capable 
of  developing  the  technology  required  to  exploit  the  inherent  potential 
of  atmonphere  for  military  weapon  systems  operation  in  the  hypersonic 
and  orbital  flight  regime. 

1.  The  booster  shall  be  a  modified  version  of  the  SM  68  Titan  ICBM. 

2.  The  glider  shall  be  capable  of  a  3afe  manually  controlled  tangen¬ 
tial  landing  on  an  8,000  ft.  by  150  ft.  landing  strip  without 
the  use  of  a  landing  engine.  The  use  of  an  arresting  mechanism 
shall  be  allowable. 

3*  The  glider  shall  bs  designed  to  have  an  hypersonio  maximum  no 
less  than  0.60  at  approximately  19,000  fps  at  the  equilibrium 
glide  altitude  and  an  L/D  no  less  than  1.5*  The  material  appli¬ 
cation  selected  must  insure  the  structural  integrity  throughout  *. 
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the  entire  boost  and  glide  regine. 

4,  The  Step  I  glider  external  configuration  and  baaio  airframe 

shall  hare  sufficient  volume  to  meet  the  stores  requirements  of 
a  "twice-around"  flight  plus  5  minutes  pre-launch  time,  Mission 
flight  time  from  launch  to  touch  dovn  for  the  "twice-a round" 
■lesion  shall  be  approximately  214  minutes. 

5«  The  flight-  control  system  shall  be  capable  of  automatic  and 
manual  control.  The  manual  control  system  shall  be  capable  of 
operating: 

•  a.  With  the  guidance  and  stability  augmentation  system  inopera¬ 
tive. 

b.  is  an  over-ride  over  automatic  control. 

6.  The  glider  shall  be  designed  to  accommodate  pilot  sizes  through 
the  range  from  the  5  to  the  75th  percentile  man  as  defined  by 
VADC  Training  Report  #52521*  Anthropology  of  Plight  Personnel 
dated  September  1954,  with  the  pilot  wearing  a  full  pressure  suit 
inflated.  The  pilot's  weight  to  be  utilized  in  calculating  per¬ 
formance  data  will  be  based  on  that  of  a  50  percentile  man. 

7.  The  test  data  system  9hall  employ  telemetry  technique  and  onboard 
recording  in  a' retrievable  pacl-cage.  ^iis  system  includes  approxi¬ 
mately  -50  channels  of  data  used  for  safety  monitoring  purposes 
not  considered  as  part  of  the  design  payload. 


6,  The  design  shall  provide  for  two-way  voice  radio  communication 
between  the  pilot  and  ground  stations.  Communication  between 
pilot  and  ground  stations  will  not  neoessarily  be  continuous. 
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PROGRAM  ELEMENTS 


This  section  contains  a  breakdown  of  the  Program  Elements  of  the  Dyna 
Soar  program  and  a  definition  of  each  of  the  sub  area  elements. 


The  program  elements  outline  the  constituent  activities  of  the  Dyna  Soar 
program  as  identified  by  a  joint  System  Contractor /Air  Force  effort. 
Each  level  defines  the  component  activities  of  the  program  in  success* 
ively  greater  detail  identifying  the  activities  required  to  accomplish  the 
program.  The  total  Dyna  Soar  program  consists  of  three  segments; 

Step  I  and  ELA,  Step  II  and  Step  HI.  The  joint  Air  Force /System  Con¬ 
tractor  effort  definea  all  program  elements  through  the  Subsystem  or 
Project  (level  4)  elements,  with  some  Component  or  Task  elements 
(level  5)  being  identified.  By  applying  the  Dewey  Decimal  System  as 
well  a®  naming  the  levels  of  detail,  a  dual  method  of  identifying  the  pro¬ 
grams  was  obtained;  for  example,  the  level  4  element  (Booster)  Second¬ 
ary  Power  may  also  be  identified  as  Element  1.1.2. 3.  Thus  the  program 

* 

N 

element  breakdown  provides  both  contractor  and  government  with  a 
management  tool  by  which  segments  of  the  program  can  be  effectively 
identified  for  planning,  reporting,  and  control. 


The  activities  required  to  provide  the  program  elements  identified  in 
each  sub  area  (level  3)  element  are  outlined  in  a  section  titled  "Def¬ 
initions”  which  follows  the  element  breakdown.  This  includes  such 
activities  as  development,  design,  procurement,  manufacture  and  test¬ 
ing.  The  definitions  do  not  assign  the  responsibility  for  performance  of 
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these  activities.  These  responsibilities  may  be  determined  from  System 
and  Associate  Contractor  Statements  of  Work  and  contractors1  "Make- 


I 
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or -Buy"  plans. 
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INTEGRATION 


PROGRAM  ELEMENT  DEFINITIONS 


Th«  following  are  outlines  of  the  work  content  of  each  of  the  level  3 

Dyna  Soar  (Step  I)  Program  Elements. 

Glider  -  This  element  includes  the  following  tasks: 

s.  Engineering  design,  procurement  of  materials,  subcontract 

program  and  manufacture  of:  glider  airframe,  glider  propulsion, 
•econdary  power,  environment  control,  fire  protection,  crew  station, 
.  crew  escape,  personnel  protection,  all  test  art*  *es  including 
special  tools  and  test  equipment. 

b.  Design  and  manufacture  of  glider  mockup  articles. 

c.  Engineering  design,  procurement  and  manufacture  of  the  glider/ 
booster  transition  section  including  special  tools  and  test  equipment. 

d.  Final  assembly  of  the  glider  including  installation  of  avionics, 
airborne  instrumentation,  military  equipment  and  transition 
assembly.  It  includes  all  installations  in  the  test  articles. 

e.  All  design  development  te3t  programs  and  development  programs 
including  test  and  prototype  hardware  required  to  support 
engineering  design  and  manufacturing  operations  for  the  glider 
and/or  transition  section  (capsule  tests,  sled  tests,  hets  shots, 
static  test,  qualification  and  functional  tests). 

f.  System  Integration  Laboratory  design  development  activities 
connected  with  the  Static  Test  Glider,  Ground  Test  Glider,  Site 
Activation  Glider,  and  the  glider  used  for  subsystem  integration. 

g.  Re-cycle  of  gliders  through  the  manufacturing  shops  following 
flight  test  of  the  glider. 

h.  Activity  is  complete  upon  delivery  of  glider  on  dock  at  the  using 
facility  for  system  development  testing. 

Booster  -  This  element  includes  the  following  tasks: 

a.  Engineering  design,  procurement  of  materials,  subcontract 
program  and  manufacture  of:  booster  airframe,  propulsion, 
fire  protection,  secondary  power  test  articles  including  special 
tools  and  test  equipment. 

b.  Design  and  manufacture  of  booster  mockup  articles. 
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1. 1, 2  Booster  (Cont. ) 

c.  Final  assembly  including  installation  of  all  avionics  and  airborne 
instrumentation. 

d.  System  integration  laboratory  activites  for  booster. 

e.  All  design  development  tests  and  development  programs  includir  g 
test  and  prototype  hardware  required  to  support  engineering 
design  and  manufacturing  operations  for  the  booster. 

f.  Re-cycle  of  captive  firing  boosters. 

g.  Activity  is  complete  upon  delivery  of  the  booster  on  dock  at  the 
using  facility  for  system  development  testing.  : 


1.3  Avionics  -  This  element  includes  the  following  tasks: 

a.  The  engineering  design,  procurement  and  manufacture  of  the 
following:  glider  primary  and  secondary  flight  control,  booster 
flight  control,  primary  vehicle  guidance,  radio  guidance  backup, 
glider  display  instrumentation,  vehicle  missionand  traffic  control* 
antennae,  windows  and  feedlines,  special  tools  and  test  equipment. 

b.  All  design  development  te stingy/simulations  and  developmental 
programs  include  test  and  prototype  hardware  required  to  support 
engineering  design  and  manufacture  of  the  avionic  subsystems 
and  components. 

c.  Activity  is  complete  at  the  time  that  avionics  are  complete  and 
ready  for  installation  in  the  air  vehicle. 


1.1.4  Airborne  Data  Collection  -  This  element  includes  the  following  tasks: 

a.  The  engineering  design,  procurement,  and  manufacture  of  the 
following:  glider  instrumentation,  booster  instrumentation, 
geophysical  and  astrophysical  instrumentation,  propagation 
instrumentation  and  military  equipment  instrumentation,  special 
tools  and  test  equipment. 

b.  All  design  development  testing,  simulations  and  developmental 
programs  including  test  and  prototype  hardware  required  to 
support  engineering  design  and  manufacture  of  the  data  collection 
systems  and  components. 

c.  Activity  is  complete  at  time  that  data  collection  instrumentation 
is  ready  for  installation  in  the  air  vehicle. 
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1.1.5  Military  Equipment  -  This  element  indudes  the  following  tasks: 

a.  Engineering  studies  for  the  required  integration  of  vehicle  sub- 
systems  and  airframe  to  provide  for  the  following  military  equip¬ 
ment:  terminal  guidance  radar,  bomb-navigation  radar,  recon¬ 
naissance  radar,  reconnaissance  infrared,  reconnaissance  photo¬ 
graphic,  electronic  intelligence,  advanced  platform,  test  ASM  and 
ejection  equipment,  radar  altimeter,  maneuvering  enginerand 
military  equipment  integration. 

b.  Engineering  design,  procurement  and  manufacture  of  military 
equipment  including  special  tools  and  test  equipment. 

c.  All  design  development  testing,  simulations  and  development 
programs  including  test  and  prototype  hardware  required  to 
support  engineering  design  and  manufacture  of  the  military 
equipments. 

d.  This  activity  is  complete  at  the  time  the  equipment  is  available 
for  installation  in  the  air  vehicle. 

1.1.6  Air  Vehicle  Integration  -  This  element  includes  the  following  tasks: 

a.  Engineering  design  relating  to  the  total  air  vehicle. 

b.  All  design  development  testing  and  developmental  programs  rele¬ 
vant  to  the  glider /booster  integration  including  compatibility, 
dynamic  and  captive  firing  tests. 

c.  This  task  is  complete  at  the  time  the  glider  and  booste  •  captive 
firing  tests  are  completed. 

1.2. 1  Glider  GSE  -  This  element  includes  the  following  tasks: 

a.  The  determination  of  requirements,  engineering  design,  procure¬ 
ment  and  manufacture  of  the  following  glider  GSE;  handling  and 
transportation  equipment,  servicing  and  environmental  equipment, 
maintenance  and  test  equipment  and  ground  checkout  equipment. 

b.  All  design  development  testing  and  developmental  programs 
including  test  and  prototype  hardware  as  required  to  support 
engineering  and  manufacturing  operations  for  glider  GSE. 

C.  Design  and  manufacture  of  mockup  articles. 

d.  This  task  is  complete  at  the  time  that  glider  GSE  is  onrdock  at 

!  the  using  facility. 
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1.2.2  Booster  GSE  -  This  element  includes  the  following  tasks: 

a.  The  determination  of  requirements,  engineering  design,  procure* 
ment  and  manufacture  of  the  following  booster  GSE;  handling  and 
transport  equipment,  servicing  and  environmental  equipment,- main¬ 
tenance  and  test  equipment  and  ground  checkout  equipment. 

b.  All  design  development  testing  and  developmental  programs 
including  test  and  prototype  hardware  as  required  to  support 
engines:  ing  and  manufacturing  operations  for  booster  GSE. 

e.  Design  and  manufacture  of  mockup  articles. 

d.  This  task  is  complete  at  the  time  that  booster  GSE  is  on-dock  at 
the  using  facility. 

1.2.3  Base  and  Range  GSE  -  This  element  includes  the  following  tasks: 

a.  The  determination  of  requirements,  engineering  design,  procure¬ 
ment  and  manufacture  of  the  following  base  and  range  GSE: 

'  B-52/ghder  GSE,  launch  support  equipment,  communication  and 
tracking  equipment  GSE,  guidance  equipment,  range  safety  equip¬ 
ment  GSE,  telemetry  station  GSE  and  landing  3ites  GSE,  as 
required  to  support  engineering  and  manufacturing  operations  for 
Base  and  Range  GSE. 

c.  Design  and  manufacture  of  mockup  articles. 

d.  This  task  is  complete  at  the  time  that  Base  and  Range  GSE  is 
on-dock  at  the  using  facility. 

1.2.4  Training  Equipment  -  This  element  includes  the  following  tasks: 

a.  Engineering  design,  procurement,  manufacture  and  installation  of: 
pilot  training  aids  and  equipment,  ground  crew  training  aids  (if  ’. 
any)  and  equipment. 

b.  Integration  of  training  equipment.  ' 

c.  This  task  is  complete  at  the  time  that  training  aids  and  equipment 
are  delivered  at  the  using  facility. 

1.2.5  Industrial  Facilities  -  This  element  includes  the  following  tasks: 

a.  The  determination  of  requirements  for  industrial  facilities, 

machinery  and  equipment  located  within  the  contractor,  associate 
contractor  and  subcontractor  complexes  as  required  to  support  the 
manufacture,  maintenance  and  design  development  testing  of  the 
glider,  the  booster  and  the  glider/booster. 
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t.2.5  Industrial  Facilities  (Cont. ) 

b.  Design  and  contruction  of  brick  and  mortar  within  the  contractor, 
associate  contractor  and  subcontractor  complexes. 

C.  Procurement,  re-arrangement  and  installation,  calibratipn  and 
check-out  of  industrial  equipment  and  GSE  within  the  industrial 
facilities  in  the  contractor,  associate  contractor  and  subcontractor 
complexes. 

d.  This  task  is  complete  at  the  activation  date  (completion  of  1C  &C). 

1.2.6  Test  Site  Facilities  -  This  element  includes  the  following  tasks: 

a.  The  determination  of  requirements  for  brick  and  mortar,  facilities 
equipment  and  support  areas  at  AFFTC,  Patrick  AFB,  Cape 
Canaveral  Support  and  Launch  Areas,  telemetry  stations  and 
landing  sites. 

b.  The  acquisition  and  AScE  design  and  construction  of  brick  and 
mortar  at  all  test  sites. 

c.  Procurement,  rearrangement  and  installation;  calibration  and 
checkout  of  GFE  (Facilities  type). 

d.  The  integration  of  facilities  at  all  test  sites. 

e.  The  task  is  complete  at  the  beneficial  occupancy  date  (BOD). 

1.2.7  GSE  L  Facilities  Integration  -  This  element  includes  the  following  tasks: 

a.  The  integration  of  GSE  and  the  planning  for  the  integration  of 

GSE  facilities. 

1.  3. 1  Test  Aircraft  -  This  element  includes  the  following  tasks: 

a.  Determination  of  test  aircraft  requirements  and  arrangement  for 
the  assignment  of  test  aircraft  to  the  Dyna  Soar  Program. 

b.  Design  engineering,  procurement  of  material,  manufacture  and 
modification  of  the  test  aircraft  including  installation  of 

v 

instrumentation. 

c.  This  task  is  complete  at  the  time  the  teat  aircraft  modifications 
are  complete  to  support  the  range  test  and  flight  test  program. 

1.3.2  Air  Launch  Test  5upport  &  Range  Activation  -  Thi*  element  includes 

the  following  tasks: 

a.  Determination  of  air  launch  data  acquisition  requirements  and 
subsequent  engineering  design,  material  procurement,  sub- 
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1. 3. 2.  Air  Launch  Teat  Support  &  Range  Activation  (Coat) 

contract  and  manufacture,  including  special  tooling  and  test 
equipment.  This  task  does  not  include  the  airborne  date 
acquisition  equipment  and  instrumentation. 

b. '  The  determination  o£  requirements  for  communications  and 

tracking  equipment,  test  control  center  and  base  services  it 
equipment.  The  design,  procurement  and  manufacture  of  this 
equipment. 

c.  All  design  development  testing  and  developmental  programs 
Including  teat  and  prototype  hardware  required  to  support  "a" 
and  ,fbM  above. 

d.  The  integration  of  all  air  launch  test  support  and  equipment. 

a.  The  installation,  calibration  and  check-out  of  all  air  launch  GSE 
and  test  support  equipment  at  AFFTC. 

f.  This  task  is  complete  at  the  time  that  all  air  launch  GSE  &  Test 
support  equipment  is  checked  out  and  is  available  for  use  in 
support  of  the  air  launch  operations. 

1.3.3  Ground  Launch  Te3t  Support  and  Range  Activation  -  This  element 
includes  the  following  tasks: 

a.  The  determination  of  ground  launch  data  acquisition  requirement 
and  the  subsequent  engineering  design,  material  procurement, 
subcontract  and  manufacture  inclu  ding  special  tooling  and  test 
equipment.  This  task  does  not  include  the  airborne  data  acquisi¬ 
tion  equipment  and  instrumentation. 

b.  The  determination  of  requirements  for  communications  and  track¬ 
ing  equipment,  test  control  centers,  base  services  and  equipment, 
guidance  equipment,  down- range  landing  sites,  range- safety, 
search,  recovery  and/or  rescue  and  ships. 

C.  The  engineering  design,  material  procurement,  subcontract  and 
manufacture  including  special  tooling  and  test  equipment  of  equip¬ 
ment  outlined  in  (b)  above. 

d.  All  design  development  testing  and  developmental  programs  includ¬ 
ing  test  and  prototyps  hardware  required  to  support  "a"  and  "c" 
above. 

e.  The  integration  of  all  ground  launch  test  support  equipment. 

f.  The  installations,  calibration  of  all  ground  launch  GSE  and  test 
•upport  equipment  at  assembly  and  test  launch  site,  telemetry 
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stations  and  landing  sites. 

g.  This  task  is  complete  at  the  time  that  all  ground  launch  GSE  and 
test  support  equipment  located  at  all  test  sites,  control  centers, 
aircraft  and  ships  have  been  checked  out  and  are  available  for  use 
in  support  of  the  ground  launch  operations. 

Air  Lannch  Operations  -  This  element  includes  the  following  tasks: 

a.  Development  of  the  air  launch  system  test  plan. 

b.  System  Integration  Laboratory  activities  for  air  launch  gliders. 

c.  The  glider  air  launch  tests,  data  acquisition  and  analysis  of  test 
t^t*.  *  r 

d.  Maintenance  and  operation  of  test  equipment  and  instrumentation 
as  required  to  support  the  air  launch  program. 

e.  Maintenance  of  glider  and  test  aircraft. 

f.  Task  is  complete  at  time  last  test  report  is  submitted  to  WSPO. 

Unmanned  Ground  Launch  Operations  -  This  element  includes  the 


following  tasks: 

a.  Develop  the  unmanned  ground  launch  system  test  plan. 

b.  System  Integration  Laboratory  activities  on  unmanned  ground 
launch  gliders  &e  boosters. 

«.  The  assembly  and  test  work  on  the  glider  and  booster  at  Cape 
Canaveral,  the  preflight  checkout  of  the  glider/booster  systems. 

d.  The  unmanned  ground  launch  flight  tests,  monitoring  of  flight, 
data  acquisition  and  subsequent  analysis  of  the  test  data. 

e.  Maintenance  and  operation  of  all  test  equipment  and  instrumentation 
as  required  to  support  the  ground  launch  tests. 

f.  Task  is  complete  at  time  last  unmanned  flight  test  report  is  sub¬ 
mitted  to  WSPO. 

Manned  Ground  Launch  Operations  -  This  element  includes  the 

- —  - 

following  tasks. 

a.  Development  of  the  manned  ground  launch  system  test  plan. 

b.  System  Integration  Laboratory  activities  on  manned  ground  launch 
gliders  &  boosters. 

C.  The  assembly  and  test  wox*k  on  the  glider  and  booster  at  Cape 

Canaveral  and  the  preflight  checkout  of  the  glider/booster  systems. 
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Manned  Ground  Launch  Operations  (Cont. ) 

d.  The  manned  ground  launch  tests,  the  monitoring  of  the  flights, 
date  acquisition  and  subsequent  analysis  of  the  test  date. 

«.  Maintenance  and  operation  of  all  test  equipment  and  instrumental 
tion  as  required  to  support  the  ground  launch  tests. 

f.  The  task  is  complete  at  the  time  the  last  test  report  on  the  manned 
flight  tests  is.  submitted  to  WSPO. 

System  Development  Test  Integration  -  This  element  includes  the 

following  task: 

a.  Develop  the  system  development  test  plan  integrating  the  require¬ 
ments  of  the  air  launch  program,  unmanned  ground  launch  program 
and  manned  ground  launch  program. 

Logistics  -  This  element  includes  the  following  tasks: 

a.  The  planning  for  and  provisioning  of  spares  peculiar  to  the  Dyna 
Soar  (Step  I)  Program. 

b.  Determination  of  the  GFP  and  government  furnished  GSE  require¬ 
ments  for  air  and  ground  launch  operations. 

c.  The  planning  for  and  providing  of  maintenance  of  base  and  ancillary 
equipment. 

d.  The  determination  of  and  arrangements  for  total  Dyna  Soar  (Step  I) 
Program  transportation  requirements. 

e.  Planning  and  performing  the  ground  personnel  training. 

f.  Integration  of  all  logistics,  maintenance  and  training  activities. 

Support  -  This  element  includes  the  following  tasks: 

&.  All  activities  relating  to  the  production  of  DEI's,  CTCI's,  mockup 
inspections,  safety-of-flight  inspections  and  Symposia.  This 
element  does  not  include  the  engineering  or  manufacturing  effort 
expended  in  producing  the  mockup  articles. 

Planning  and  Reporting  -  This  element  includes  the  following  tasks: 

a.  All  activities  devoted  to  producing  and  maintaining  the  Dyna  Soar 
(Step  I)  Program  Plan. 

b.  All  program  progress  reporting  activities  including  Motion  Picture 
activities, 

e.  The  activities  required  to  institute  and  maintain  the  PEP  system. 


•AC  1344  i-n 


jbi y&i/va 


iMnnr*  i 


no.D2-569? 
PACK  4.  0-  i  1 


O' 


I  o 


V 

w 


1 1.4.4  Step  HA  Planning  and  Analy  ia  -  This  element  includes  the  following 

tasks: 

a.  All  planning  activities  related  to  the  Dyna  Soar  (Step  HA)  Program, 

1. 5.1  System  Integration  -  This  element  contains  the  following  tasks 

a.  Coordination  of  all  development  and  design  efforts  to  ensure  comp¬ 
atibility  of  the  entire  Dyna  Soar  (Step  I)  System.  This  includes 
record  and  control  procedure  establishment,  interface  control, 
system  configuration  control  and  change  incorporation. 

b.  Development  of  system  design  requirements. 

e.  Analysis  of  the  capability  of  the  system  to  meet  design  objectives. 

d.  System  trade  studies. 

e.  Establishment  and  maintenance  of  a  system  reliability  program. 

{.  Development  of  a  maintainability  program. 

g.  Development  and  surveillance  of  a  system  Fire  Protection  and 
Safety  Program. 

h.  Establishment  and  coordination  of  a  Human  Factors  program  for 
the  Dyna  Soar  (Step  I)  system. 
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SYSTEM  INTEGRATION 


INDIVIDUAL 

DETAILED 

PLANS 


This  section  contains  summaries  of  the  detailed  plans  which,  in 
conjunction  with  document  D2-5697,  make  up  the  total  Dyna  Soar  (Step  I) 
Program  Plan.  Inasmuch  as  all  of  these  plans  have  not  been  published 
at  the  release  of  this  revision  to  D2-5697,  only  those  detailed  plans 
which  have  been  published  are  summarized  in  this  section.  An  outline 
of  the  contents  of  each  of  the  unpublished  plans  is  included  at  this 
time.  As  these  plans  are  released,  a  summary  of  each  will  replace 
the  outline. 


or 


OUTLINE  OP  DYNA  SOAR  (STEP  I) 
Program  cost  estimate  plan  (D2-5 693 
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A*  Authority  -  Paragraph  C.4.4.9.1  of  Boeing  document  D2-7438. 
B.  Reference  -  Boeing  document  D2-5697* 
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II*  Document  Distribution  Address  Sheet 

Headquarters 

Directorate  of  Systems  Management 
Air  Research  and  Development  Command 
Utaited  States  Air  Force 
Vright-Patter3on  Air  Force  Base,  Ohio 
ATTSt  RDZSXB,  Colonel  W.  L,  Moore,  Jr* 

Air  Force  Ballistic  Missile  Division 
ATTN 1  rfDZMB,  Major  Gail  Hal^orsen 
Air  Force  Unit  Post  Office 
Los  Angeles  43,  California 

Commander 

HQ.  Aeronautical  System  Center 
ATTN*  LMSD 

Vright-Pattersoa  Air  Force  Base,  Ohio 

III*  Table  of  Contents 
XT*  Introduction 

A*  Statement  of  conditions  or  ground  rules 
3*  Basis  of  estimate 

C*  Explanation  of  cost  breakdowns  and  cost  curve  charts 
7*  Summary  (See  note  below) 

A*  Total  program  estimate  cost  breakdown  (standard  Boeing  cost 
summary)* 

B*  Totc,l  program  cumulative  costs  versus  time. 

71*  Detail  Plan  (See  note  below) 

A*  Explanation  as  required,  of  cost  data  for  each  Level  3  program 
element* 
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fl.  Detail  Plan  (Continued) 

1.  Cost  breakdown  of  each  Larel  3  program  element. 

C.  Cumulative  ooats  versus  time  for  each  Level  3  program  element* 


Votes  Space  is  to  be  provided  for  Associate  Contractors  involved  in 
the  booster  program  and  cost  data  related  thereto  will  be 
provided  to  the  Air  Force  separately  by  the  Associate  Contractors 
involved. 
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FACILITY  FLAN 

52-5697-2 

The  facility  Plan  depicts  the  facilities  requirements  of  the  Systems 
Contractor,  Associate  Contractors  and  major  Subcontractors  at  the  Test 
Bangs  Sites  for  the  Dyna  Soar  (Step  l)  Plight  Test  Program.  Facility 
type  equipment  will  be  included  in  the  "Government  Furnished  Equipment 
Plan",  52-5697-11 »  60RDZ-158,  and  industrial  manufacturing  facilities 
will  be  defined  in  the  "Manufacturing  Facility  Plan",  52-5697-15 »  60RDZ-162, 
and  are  not  included. 

Implementation  of  the  Test  Range  Facilities  will  be  in  accordance  with  the 
narrative  and  schedules  shown  in  "Test  Site  Facilities",  52-5697*  Volume  2, 

*  .... 

The  Facility  Plan  is  set  forth  in  five  segments  corresponding  to  the  Level  4 
element  breakdown  under  "Test  Site  Facilities",  in  the  Program  Plan,  52-5697* 

Detailed  information  for  the  following  items  is  not  included  due  to  the 
lack  of  information  available  at  this  time. 

LAUNCH  COMPLEX  AREA 
PATRICK  AIR  FORCE  BASE  SPACE 
AIR  SUPPORTED  STRUCTURES  AT  DOWN  RANGE "STATIONS 
CAPS  CANAVERAL  TEST  CONTROL  CENTER 

TRACKING,  TELEMETRY,  INSTRUMENTATION  COVERAGE  AND  PORTABLE 
INSTRUMENTATION  DOWN  RANGE 

AIR  FORCE  SPACE  REQUIREMENTS 

BIO-MEDJCAL  LABORATORY  FACILITIES 

*c  • 
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As  tha  foregoing  information  becomes  available,  it  will  be  incorporated 
into  the  Facility  Plan  along  with  the  information  from  the  Associate 
Contractors  who  have  not  yet.  been  determined. 

A  forecast  sheet  showing  a  summary  of  the  P-300  funds  required  at  each  of 
the  site  locatiens  is  given  on  page  a. 2-10. 

AIR  LAUNCH  TEST  PROGRAM 

rn?.c^rcTiO;T 

The  Air  Force  Flight  Test  Canter  (AFFTC),  Edwards  Air  Force  Base,  California, 
will  be  the  location  of  th9  air  launched  flight  test  program.  Facilities 
will  be  required  for  assembling  and  functionally  testing  the  glider,  elec¬ 
tronic  equipment  repair  and  storage,  and  administrative  and  engineering 
staffs.  Support  facilities  for  the  3-52  carrier  airplane  and  chase  air¬ 
craft  will  be  required.-  Test  operations  will  require  radio  and  telephone 
communications,  instrument0. tion  for  data  collection,  optics  and  various 
supporting  services. 

AFFTC 

Space  at  AFFTC  will  be  comprised  of  a  hangar  of  approximately  4%200 
square  feet  (gross),  a  glider  engine  repair  shop  of  1600  square  feet  (net), 
a  test  control  center  of  35^0  square  feet  (net),  and  miscellaneous  support 
area.  The  hangar  will  house  the  following  activities  and  functions* 

Glider  assembly  test  area  where  the  glider  will  be  assembled  and 
all  necessary  modifications,  installations,  calibrations  and  tests 
accomplished. 
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Office  Area  for  administrative  and  engineering  personnel  and  support 


funotlons  consisting  of  reproduction,  film  storage  and  processing, 
conference  rooms,  classified  data  file,  and  administration  communications 
Laboratory  space  for  testing  of  electronic  components. 

Shop  area  including  common  shops  (mechanical,  wood,  machine,  welding, 
find  paint  shops). 

Storage  space  for  the  storing  of  glider  subsystems,  spare  part3,  com¬ 
ponents  and  servicing  and  handling  equipment. 


The  test  control  center  will  be  required  for  a  radio  communications  center, 
operations  control  and  monitoring,  plotting  boards,  and  for  ground  tele¬ 
meter  receiving,  recording,  play-back  and  quick-look  display.  The  area 
will  be  used  for  both  preflight  checkout  and  flight  test  data  acquisitions. 


Ill  of  the  space  requirements  are  available  at  AFFTC  with  the  exception 
of  the  glider  engine  repair  shop  which  will  be  added  to  the  existing  X-15 
engine  repair  shop.  Modification  of  existing  area  and  construction  of 
the  engine  repair  shop  area  will  be  funded  from  P-3^-0  funds  administered 
by  the  Corps  of  Sngineers.  The  design  criteria  far  this  work  will  be  accom¬ 
plished  by  the  Systems  Contractor.  The  activation  of  AFFTC  is  scheduled 
for  the  second  quarter,  1965,  when  Systems  Contractor  peak  manpower  of  185 
people  is  attained. 


A  capsule  qualification  testing  program  will  be  conducted  at  the  Hurricane 
Supersonic  Research  Site,  Utah.  The  capsule  will  be  sled  tested  using 
the  existing  government  facilities  which  will  not  ranuire  modification  or 
new  construction. 
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GROUND  LAUNCH  Ti:ST  PROGRAM 

INTRODUCTION 

The  Atlantio  Missile  Range  will  "be  used  for  tha  ground  launch  teat  program 
with  the  use  of  support  facilities  at  Patrick  Air  Force  Base.  Ground 
launching  of  tha  DS-1  vehicle  will  occur  at  Capa  Canaveral.  Tha  down  range 
facilities  will  consist  of  two  telemetry  stations  and  three  combination 
telemetry  stations  and  landing  sites. 


PATRICK  AIR  F0RC3  BAS2 

Patrick  Air  Force  Base  will  be  used  in  support  of  ti'e  Grouna  Launch  Program 
at  Cape  Canaveral.  All  of  the  space  is  available  and  will  not  require 
P-300  funds  for  its  implementation.  The  support  functions  and  area  to 
be  located  at  Patrick  Air  Force  Base  aret  Office,  5400  square  feet  (net)} 
Warehousing,  5000  square  feet  (gross),  including  575  square  feet  for  salvage 
and  reclamation;  and  She  1  Area  for  range  aircraft  checkout,  750  square  feet 
(net). 


CAPS  CANAVERAL  BUFFO?.?  .UD  LAUNCH  FACILITIES 
Cape  Canaveral  is  described  in  three  sub-sections 1 


t 


1.  Glider  Support  Area 

Space  will  be  required  in  the  industrial  area  to  accomplish  glider 
functional  processing,  vehicle  assembly,  and  supporting  services.  The 
gpaoe  currently  planned  tc  satisfy  these  requirements  consists  of 
Glider  A  &  T  buildings  with  a  total  of  64,800  square  feet  (gross). 

This  will  housej  (l)  office  area  including  office  support  functions 
(conference  room,  data  dioclay  v^uit,  files,  and  communications)}  (2) 
aesembly  and  functional  test  area  to  saintoin,  modify,  rework,  and 
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functional  te3t  glider  subassemblies ,  test  support  equipment,  and  test 
console  components;  (3)  in3truaent  calibration  and  certification  lab¬ 
oratory  area  to  certify  secondary  standards,  maintain,  modify,  rework 
and  calibrate  electrical  and  mechanical  test  instrumentation;  (4)  common 
shop  areas  (electrio  and  electronic,  sheet  met^.l  and  mechanic,  machine, 
welding,  wood,  paint,  -utomotiva  shop,  ate.);  (5)  receiving  and  inspec¬ 
tion  area  to  receive  and  inspect  the  glider  after  it  has  been  airlifted 
to  Capo  Canaveral  from  Seattle;  ’  (6)' stores-’ area  to  provide  for  spare 
component  storage,  treasury  stores  for  raw  materials,  common  hardware 
fArt3,  electr'c  and  electronic  p.=rt3;  hazardous  stores  for  oils,  paints, 
lubricants  and: other*  flammable'  items . 

The  peak  Systems  Contractor  manpower  of  463  people  will  be  attained 
during  th:  third  quarter  19o3«  This  figure  includes  the  personnel  who 
will  be  stationed  at  Fatrick  Air  Force  3ase  and  at  CCMTA.  It  does  not 
include  the  Associate  Contractor's  r  .quironents.  The  Systems  Contractor 
will  prepare  the  design  criteria  for  the  glider  support  area,  for  a  field 

t 

office  and  shop  building,  the  t«3t  control  center,  and  a  telemetry  building. 
The  Booster  Associate  Contractor  will  prepare  the  design  criteria  for  the 
Booster  Support  area  and  Launch  Com  .lex  area.  Systems  Contractor  will 
maintain  close  coordination  with  the  Associate  Booster  Contractor. 

2.  Boosten  Support  Area 

In  addition  to  Company-owned  facilities  and  equipment  available  for  use 
on  the  progr-m,  the  Associate  Booster  Contractor  will  utilize  Government- 
owned  facilities  supplied  under  Govemm-nt  contract  SFC  33(600)-32326. 

These  facilities  oonsist  of  laboratory  and  test  equipment,  furniture  and 
fixtures,  portable  tools,  vehicles  and  material  handling  equipment. 
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Space  for  the  Eyna  Soar  Booster  Progr.-a  will  be  required  in  the  indus¬ 
trial  a,ea;  the  specific  retirements  and  their  respective  solutions 
are  indicated  as  follows: 


ReQuirement 

(J.)  Jao«±»ing  inspection  and 
vehicle  storage 

ft 

(2)  Office  space  for  personnel 

of  the  Aerojet  General  Corporation 
and  Martin  Company  not  perm- nently 
assigned  to  the  firing  complex. 

(3)  Housing  for  support  activities 
such  as  t’lemetry  play-back  area, 
electrical  and  a  chanical,  trans¬ 
ducer,  instrument,  environmental, 
valve  cleaning  and  hydraulic  labora¬ 
tories  and  machine  shop. 


Satisfied  Through 
Utilisation  of  a  standard 
hanger  floor  in  the  industrial 
area  such  as  "T"'or  "U";  no 
modification  required. 
Utilization  of  normally  avail¬ 
able  office  space  in  a  standard 
hangar;  minor  modification 
required  for  efficient  usage. 
Assumad  utili  -ration  of  existing 
Martin  laboratories,  in  hangars 
"T"  and  "U". 


3*  Launch  Conolex  Area 

Systems  Contractor  requirements  in  this  area  consist  of  field  office 
and  shop  building  3200  sq.  ft.,  a  test  control  center  3500  sq.  ft., 
and  a  telemotry  building  3500  >q.  ft.,  and  certain  modifications  to 
the  launch  complex  required  to  accommodate  the  glider  and  related 
equipment  ,in-l  instrumentation. 


These  will  be  incorporated  into  the  Associate  Booster  Contractor^ 
requirements  in  the  launch  complex  area  and  are  described  in  the 
following  documents: 
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A#  sa  11337—3*  3yna  Scar  Step  I  Program  Plan,  Vol.  III,  Facilities 
Plan,  dated  12  August  1962,  prepared  by  the  Martin  Company. 

B.  LH  60345,  Dyna  Soar  Step  I  Booster  Engines,  Vol.  I,  Program 
Plan,  dated  13  August  1962,  prepared  by  the  Aerojet  General 
Xarsaexi.ion, 


TELEMETRY  STATION  FACILITIES 

All  existing  facilities  that  comprise  the  Atlantic  Missile  Hange  may  be 
used  to  support  the  ground  launch  tests  of  the  Dyna  Soar  Program.  At 
certain  stations  of  the  Atlantic  Missile  Range,  including  Station  5 
(San  Salvador),  Station  9.1  (Antigua),  and  at  Landing  Sites  A,  B,  and  C. 
it  is  known  that  certain  modifications  to  existing  facilities  and  construc¬ 
tion  of  new  facilities  will  be  required. 

The  Syst-ms  Contractor  will  be  res  tons  ibis  for  the  preparation  of  design 
criteria  for  modification  and  new  construction  at  all  the  telemetry  stations. 

At  Station  4  (San  Salvador)  it  will  be  nacesanry  to  add  telemetry  and 
command  control  equipment  including  t.o  new  antennas.  These  additions  will 
be  effected  within  existirg  buildings,  no  new  construction  required. 

At  Station  9»1  (.Antigua)  it  will  be  necessary  to  add  to  the  transmitter, 
receiver,  ar.d  telemetry  buildings.  No  new  buildings  will  be  required. 

At  Landing  Sites  A  a-d  3  it  will  be  necessary  to  re-act ivate  the  main  base 
and  those  buildings  that  are  required  to  provide  space  for  instrumentation, 
and  to  construct  a  building  or  van  pad  for  new  AN/FP5-16  radar  stations. 
Existing  instrumentation  buildings  will  be  used  without  modification. 

Landing  Sit?  C  is  a  new  station  and  all  instrumentation  facilities  will 
be  new.  At  Landing  Site  C,  as  at  all  other  AMR  Stations  where  new 
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equipment  is  required,  consideration  is  being  given  to  the  use  of  mobile 
Tana  to  house  instrumentation.  Landing  Site  C  will  require  new  buildings 
or  van  pads  to  accommodate  AU/FP3-16  radar,  HOD  II  radar,  transmitter 
facility,  receiver  facility,  landing  control  facility,  telemetry  facility, 
and  a  weather  station. 


In  order  to  support  instrumentation  facilities  at  Landing  Site  C  it  will 
be  necessary  to  construct  the  following  new  facilities*  administration 
building,  a  warehouse,  auto  maintenance,  subsistance  building,  quarters 
buildings,  sanitary  facilities,  flammable  storage,  fire  stations,  power 
plant  and  system,  water  plant  and  system,  and  sewage  treatment  plant  and 
system. 


Consideration  i3  b'irg  given  to  the  housing  of  Landing  Site  C  personnel 
in  nearby  commercial  ficilities.  If  this  appears  feasible,  it  will  be 
possible  to  eliminate  the  construction  of  those  items  mentioned  which  are 
required  for  personnel  only. 


LANDING  SITS  PACIL 17115 

Dyna  Soar  Ground  Launch  Test  Frogrm  vi'.l  require  three  glider  landing 
sites.  Two  of  these  are  existing  A>!H  stations  and  the  third  will  be  a  new 
station. 


Ths  Systems  Contractor  will  prepare  the  design  criteria  for  modification 
and  new  construction  at  each  of  the  three  landing  sitos. 


Landing  Sites  A  and  3  are  existing  AHR  stations.  Landing  Sits  A  is 
maintained  on  a  stand-by  basis  and  Landing  Site  3  is  maintained  on  a 
care-taker  basis.  At  both  landing  sites,  it  will  be  necessary  to  lengthen 
and  widen  the  oxieting  runways,  orovide  new  glider  shelters,  re-activats 
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certain  main  base  buildings  to  provide  facilities  for  living  quarters, 
administrative  offices,  storage,  maintenance  shops,  supporting  utilities, 
etc.  New  construction  or  modification  of  an  existing  building  for  a  flight 

a 

control  center  will  be  required. 

landing  Site  C  will  be  a  new  AMR  station  and  will  require  new  construction 
of  a  landing  strip,  -  glider  shelter,  test  control  center,  glider  shop  and 
office  and  storage,  in  addition  to  those  facilities  required  to  support 
instrumentation  facilities  at  the  landing  sites. 

MABTSSANC3  AND  OPERATION  CC3TS 

This  plan  is  to  include  estimates  of  cost  per  requirement  per  fiscal  year 
for  the  maintenance  and  operation  of  each  Contractor  maintained  facility 
or  portions  thereof.  It  is  understood  that  this  requirement  is  to  cover 
the  Contractor's  operations  at  the  Down  Range  Stations.  These  operations 
•re  not  yet  firm,  hence  cost  estimates  for  the  operation  and  maintenance 
of  these  stations  cannot  be  submitted  at  this  time. 
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Location  Coat 

5.0  AfPTC  ^  l4©,000 

6.0  Patrick  Mr  Force  Base  Iona 

7*0  Cape  Canaveral 

Support  Area  1,256,500 

Launch  Area  •  4,700,000 

8.0  Telemetry  Stations  3,026,500 

9.0  Landing  Sites  5,823,300 


Total 


$14,946,300* 


Note 

*The  amounts  contained  in  tills  figure  vhlch  have  not  been  budgeted 
by  ?Y  61  and  62  lol's  will  be  budgeted  in  subsequent  fiscal  year 
aubalttala,  or  by  negotiation  as  the  fund3  are  required. 
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SUMMARY 


MAKE  OR  BUY  PLAN 


Bo.  D2-5697-3 


The  "Make  or  Buy  Plan”  is  &  document  which  set3  forth  all 
elements  of  the  Dyna  Soar  program  as  far  as  they  are  known 
at  the  time  and  gives  a  "Make" -or  a  "Buy"  decision  on  each 
element. 

"Make"  items  are  defined  as  those  itea3  fabricated,  assembled 
or  modified  by  the  System  Contractor. 

"Buy"  items  are  defined  as  those  items  purchased  by  the 
System  Contractor  for  installation  and  use  as  received  from 
the  Vendor  or  Subcontractor. 

Elements  are  compatible  with  those  in  Attachment  1  Statement 
of  Work,  System  620A,  Dyna  Soar  (Step  I),  ID  60  LMSD-4196 
(Boeing  Document  D2-7^33)  Date  6  August  I960.  Areas  covered 
include  the  .Ur  Vehicle,  OSE  and  Facilities  and  System 
Development  Test  hardware  requirements  (exclusive  of  govern¬ 
ment  furnished  and  assoc  Late  contractor  items,  such  as  the 
booster).  Hardware  items  are  limited  to  those  required  for 
that  portion  of  the  Dyna  Soar.  Step  I  Military  Test  System  for 
which  the  System  Contractor  is  responsible. 
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MAKE  OR  BUT  -  Continued 


She  configuration  of  the  Dyna  Soar  Vehicle  covered  by  this 
document  la  that  given  In  D2-690 9,  entitled  "Preliminary 
Syatea  Design  Report,  preliminary  System  Analysis  and  Integra¬ 
tion  Report,  and  Preliminary  System  Description  of  the  Dyna 
Soar  Step  I"  and  revisions  to  the  systems  contractor  "Make 
or  Buy  Plan"  will  be  keyed  to  revisions  of  the  System 
Description. 

This  summary  section  is  specifically  the  System  Contractors' 
"Make  or  Buy  Plan"  and  will  contain  lists  of  Make  or  Buy  Items 
until  such  time  as  firm  agreements  are  reached  vith  the  WSPO. 
However,  as  the  program  develops  and  information  becomes  avail¬ 
able,  sections  will  be  added  covering  ’associate  contractor’ 
"Make  or  Buy  Plans". 
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OOTLUra  CF  MAINTAIN  AB ILITY  PLAIT 

(D2-5697-5) 

The  System  Contractor's  plan  for  Implementing  a  comprehensive  maintainability 
program  on  Dyna  Soar  (Step  I)  is  outlined  below.  A  definition  and  the  objec¬ 
tives  of  maintainability  are  given  in  Volume  II  of  this  document  under  System 
Integration,  of  which  Maintainability  is  a  fourth-level  element. 

I  FOREWORD 

II  DOCUMENT  DISTRIBUTION  ADDRESS  SHEET 
III  TABLE  3?  CONTENTS 

* 

IV  SUMMARY 
V  The  Detail  Plan 

1.0  MAINTAINABILITY  ANALYSIS 

1.1  Repairability 
1.8  Availability 

1.3  Design  Requirements  ' — 

1.4  Maintainability  Prediction 
2.0  DESIGN  LIAISON 

2.1  Design  Monitor  and  .Assistance 

2.2  Trade  Study  Participation 

2.3  Design  Trade-offs 

2.4  Suppliers  and  Subcontractors  Activities 
3.0  DESIGN  REVIEW  AND  EVALUATION 

3.1  Specifications 

3.2  Drawings 

3.3  Mockups 
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3.4  Hardware  Fabrication  and  Teat 
4.0  PREPARATION  OF  HELD  EVALUATION  PLAN 
5.0  FIELD  EVALUATION  OF  MAINTAINABILITY 


5.1  Time  line  Studies 
3*2  Discrepancy  Reports 
5*3  Data  Processing 

5.4  Corrective  Action 
6.0  DOCUMENTATION 

6.1  Design  Requirements  and  Trade-offs 

6.2  Field  Evaluation  Plan 
6.3.  Field  Evaluation  Results 

7.0  ASSOCIATE  CONTRACTOR  PROGRAMS 

7.1  Booster  -  The  Martin  Co:.;  Baltimore 

7.2  Booster  Engines  -  Aerojet  General 

7*3  Inertial  Guidance  * Associate  Contractor 

7.4  Communications  *Associate  Contractor 

7. 5  Booster  Guidance  ^Associate  Contractor 
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■  SUMMARY  OP  MANUFACTURING  PLAIT  D2- 5697-6 

She  Manufacturing  Plan  summary  contained  herein,  depicts  the  process  methods 
end  operation  sequences  that  the  Systems  Contractor  plans  to  use  to  accomplish 
the  manufacturing  task  of  the  Dyna  Soar  Step  I  Program.  Document  D2-5697-6 
Is  scheduled  for  release  at  a  later  date* 

X*  GEHZRA1  PLAN 

She  major  assembly,  installation,  and  functional  test  operations  for 
this  program  will  be  performed  by  the  Dyna  Soar  Production  Unit.  Parts 
fabrication  and  fusion  and  resistance  welding  sub-assembly  will  be 
accomplished  by  the  Manufacturing  Program  Support  Section  in  order  to 
make  the  maxLmum  use  of  existing  equipment,  facilities  and  skills. 

the  Glider  and  Transition  Section  will  be  manufacture. d  and  tested  per 
drawing,  and  transported  to  the  Systems  Integration  Laboratory  (SIL) 

1 

aa  separate  units.  The  glider  will  be  manufactured  so  that  major 
component  units  such  as  the  capsule  and  the  wing  may  be  replaced  with 
the  minimum  of  effort.  The  glider  and  the  transition  will  be  inter¬ 
changeable  at  attach  points*  Doors,  panels,  control  surfaces  and 
other  y-ub-assemblies  will  be  manufactured  to  the  degree  of  inter¬ 
changeability  specified  for  each  item  with  the  minimum  use  of  master 
tooling. 

The  integrated  record  system  will  be  used  to  provide  a  complete  ■  .cord 
of  all  planned  and  unplanned  events  during  the  assembly,  installation, 
sad  functional  operations. 

Ths  integrated  record  system  will  provide  in  process  manufacturing 
configuration  control  as  required  and  reliability  reporting  in  compliance 
with  contractural  requirements  as  outlined  by  MIL-?.-tc67^,  “Reliability 
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X*  GENERAL  PLAN  (Continued) 

Program  for  Ballistic  Asalia  and  Space  Systems". 

The  planning  Instructions  to  the  factory  for  details  and  sub-assemblies 
will  include  the  operations  and  inspection  necessary  to  comply  with 
applicable  Military  .Specifications,  Process  Specifications,  Engineering 
Drawings,  and  Functional  Te?t  Docunents  and  Bulletins. 

The  Manufacturing  Development  Program  will  develop  new  manufacturing 
prooss  techniques  vLere  required  to  support  the  Dynr  Soar  Program. 

This  program  la  presented  in  "60  RDZ  15b,  D2-5697-7*  Manufacturing  De¬ 
velopment  Plan  Dyna  Soar  Step  I". 

H.  DETAIL  PARTS  FABRICATION 

Moat  detail  parts  consist  of  straight  lines,  flat  planes  or  elements 
of  cones  minimizing  fabrication  problems.  The  inner  structure  is 
essentially  made  up  of  thin  gauge  Rene  *  Ul  sheet  stock  parts  and  tubing 
with  machined  fittings  and  vtldmeats.  The  exterior  skins  are  made  of 
thin  gauge  Rene  '  Ul,  except  in  high  temperature  areas  where  the  skin 
will  be  thin  gauge  MO-0.5  Ti. 

The  round  tubular  element  of  the  truss  work  will  be  formed  by  reducing 
the  end  and  in  some  cases  expanding  tha  center  straight  section.  The 
ends  will  be  reduced  by  draw  forming  and  rotary  swaging  of  the  transition  • 
area.  The  center  section  will  be  expanded  by  a  fluid  forming  process. 
Forming  techniques  for  swaging  and  expanding  tubing  are  being  developul 
under  MDP  "Forming".  The  tubes  will  be  trimmed  and  the  ends  slotted 
with  the  use  of  abrasive  cutoff  wheels. 

Square  and  rectangular  tubes  will  be  constructed  of  brake  formed  or  die 
ftraed  hat  sections  covered  with  a  flat  sheet  sheared  to  size.  The 
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XI.  DETAIL  PASTS  FABRICATION  (Continued) 

sheet  will  be  resistance  welded  to  the  hat  section.  Other  similar  shin 
panel  support  structure  members  will  be  fabricated  in  a  similar  manner. 
Resistance  welding  techniques  are  being  developed  by  the  HD?  on  welding. 
Corrugated  skins  will  be  formed  on  a  corrugation  machine.  Straight 
t riming  of  corrugation  will  be  accomplished  with  an  abrasive  cutoff 
wheel. 

Straight  edges  of  skins  made  from  Rene1  4l  and  MD-0.5  Tl  will  be  trimmed 
by  bandsaving  and  filing  or  by  high  speed  milling.  Machining  techniques 
are  being  developed  under  the  MDP  on  machining. 

Leading  edge  skln3  cade  from  1C -0.5  Tl  will  be  contoured  by  standard 
roll  forming  at  room  temperature.  Leading  edge  ribs  made  of  2D -0.5  Tl 
will  be  formed  using  conventional  draw  dies  heated  by  die  contact. 

Molybdenum  leading  edges  and  panels'  will  be  coated  with  molybdenum 
dlsllicide  in  a  fluidized  bed  or  furnace  retort.  Coating  techniques 
are  being  developed  under  the  MD?  on  coating. 

II.  GLIDER  A3SSM3LY  PLAIT* 

A.  ESCAPE  CAPSULE  ASSEMBLY 
1.  Main  Truss  Assembly 

The  main  truss  assembly  includes  all  of  the  primary  frame¬ 
work,  truss  vork  and  support  fittings.  Frame  and  truss 
assemblies  will  be  located  In  a  jig  together  with  connecting 
longeron  assemblies  and  skin  support  beam  assemblies.  These 
assemblies  will  be  joined  by  welding,  or  mechanical  fasteners. 


•see  Figure  I 
Page  6.6-17 
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Am  ESCAPE  CAPSULE  ASSEMBLY  (Contlmad) 

2«  Capsule  Structural  Assembly 

Tho  capsule  structural  assembly  consists  of  the  capsule 
main  truss  assembly  skins*  panels*  beams  and  supports. 

The  main  truss  assembly  will  be  located  in  tha  capsule 
structure  assembly  Jig.  The  spars  and  beams  will  be  Jig 
located  and  attached  to  the  main  truss  assembly. 

The  skin  supports*  nose  cap  support  and  nose  f,ear  hinge 
fittings  will  be  Jig  located.  The  skin  panel?  will  be 
then  installed.  Sealing  will  be  accomplished  throughout 
the  assembly  operations. 

3m  Pilot's  Compartment  Assembly 

The  water  wicking  panels  will  be  bended.  Bonded  techniques 
will  be  developed  under  MDP  on  bonding.  These  panels  plus 
Joining  members  will  then  be  welded  to  fora  the  pressure 
shell  assembly  in  a  weld  Jig. 

The  pressure  shell  assembly  will  than  be  loaded  into,  the 

pilot's  compartment  assembly  Jig, 

•  # 

Side  window  assemblies*  windshield  assemblies*  access  panel 
assemblies*  hatch  assemblies*  etc.*  vill  be  joined  to  the 
pressure  shell  assembly. 

The  assembly  will  be  sealed  during  progressive  stages  of 
manufacture  and  than  after  final  sealing  a  pressure  test 
will  be  performed. 
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IU.  GLIDER  ASSEMBLY  PLAH 


A.  ESCAPE  CAPSULE  AS3243LY  (Continued) 

Pilot's  Comportment  Final  Assembly 

Sis  pilot's  compartment  will  be  loaded  into  a  holding  fixture 
for  Installation  of  equipment,  lining,  systems,  controls  and 
seat  assembly.  Complete  functional  tests  and  another  proof 
pressure  test  will  be  performed. 

5.  Minor  Sub-assemblies 

Details  and  components- will  be  made  up  as  sub-assemblies, 
whenever  practical,  to  facilitate  installation  and  reduce 
tooling  requirements. 

6.  Capsule  Final  Assembly 

The  capsule  structure  assembly  is  located  in  the  capsule 
final  assembly  tool  for  installation  of  the  pilot's  compart¬ 
ment,  equipment  compartments,  and  the  final  structural  in¬ 
stallations.  The  upper  support  structure  for  the  skin  panels 
access  panels,  doors  and  the  hatch  is  located  and  installed. 
The  exterior  windshield  and  side  windows  are  installed  and 
sealed.  The  parachute  door,  nose  gear,  and  stabilizers 
assemblies  are  installed  with  their  respective  actuating 
equipment.  Sealing  and  insulation  axe  applied  to  surfaces 
which  are  permanently  attached. 

7.  Capsule  Final  Installation  and  Test 

The  capsule  final  aesembly  will  be  located  in  a  pickup  fix¬ 
ture  for  installation  of  the  windshield  cover  assembly,  equip 
aent,  systems  and  controls.  System  continuity  checks  will 
bs  performed. 
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X*  Aft  Body  Truss  Frame  Assembly 

The  aft  body  main  truss  assembly  includes  the  body  truss  work 
aft  of  the  escape  capsule  assembly.  The  truss  assembly  will 
be  assembled  by  loading  frames,  connecting  longerons,  secondary 
trusses  and  skin  support  beams.  These  members  will  be  velded 
and  fastener  locations  drilled  and  finished.  All  fittings 
attached  to  the  truss  assembly  vill  be  located  and  held  ip 
the  jig  for  welding  or  mechanical  attachment. 

2.  Aft  Body  Structure  Assembly 

The  aft  body  truss  assembly  will  be  positioned  in  the  aft  body 
structure  assembly  Jig  and  indexed  to  mastered  locations. 

Frames  and  supports  for  equipment  container  doors,  antenna 
assemblies  and  supports,  air  brake  assemblies,  access  panels 
a  and  skin  assemblies  will  be  attached. 

3«  Aft  Body  Final  Assembly 

The  aft  body  structure  assembly  will  be  positioned  in  a  hold¬ 
ing  tool  for  installation  of  the  systems,  controls,  equipment 
container  assembly  and  the  equipment  access  doors.  The 
section  vill  be  checked  for  alignment, 
fc.  Wing  Structure  Assembly 

The  wing  structure  assembly  consisting  of  spar  and  beam 
assemblies,  secondary  trusses,  spar  and  terminal  fittir.  ;s, 
main  landing  gear  fittings,  fin  attach  fittings,  eleven  hinge 
fittings,  actuator  fittings  ar.d  the  beam  supports  vill  be  in¬ 
dexed  to  locators  in  the  wing  structure  Jig.  Welding  and 
drilling  of  fastener  holes  will  be  accomplished  in  the  Jig. 
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res-  a.  AFT  BODY  ADD  WHIG  ASSEMBLY  (Continued) 
4*  Wing  Structure  Assembly  (Continued) 


The  assemblies  and  access  panels  vill  be  installed. 

The  assembly  vlll  be  sealed  during  the  progressive  stages 
Of  manufacturing. 

5*  '•ing  Final  Assembly 

She  ving  structure  assembly  vill  be  loaded  Into  a  holding 
tool.  The  main  landing  gear  and  fin  assemblies  -will  be 
Joined  to  the  ving  using  coordinated  hole  locations.  The 
controls  and  systems  vill  be  located  and  installed. 

6.  Aft  Body-Wing  Joining 

She  aft  body  vill.be  loaded  into  a  holding  fixture  and  in¬ 
dexed  to  mastered  locations.  The  assembly  vill  be  checked 
for  alignment.  The  wings  vill  be  brought  into  position  and 
Joined  to  the  body.  Systems  installations  vlH.be  completed 
and  the  Joining  areas  vill  be  skinned.  Continuity  checks 
and  operational  checkouts  vill  be  accomplished. 

C.  GLIDER  JOUrClG  ADD  FEIAL  ASSEMBLY 

Tha  aft  section  vill  be  mated  to  the  aft  end  of  the  escape  capsule 
and  Joined.  The  rudder  and  elevons,  vill  be  installed.  Sub-systems 
end  equipment  installations  vill  be  Joined  together  between  the  es¬ 
cape  capsule  and  the  aft  section. 

D.  GLIDER  FBIAL  IDSTALLATIGTI  AIID  TEST 

The  nose  cone  and  ving  leading  edge  segments  and  other  previously 
fitted  items  vill  be  installed.  Equipment  and  systems  operational 
checks  vill  be  conducted.  The  pilot's  compartment  and  other 
pressurized  areas  vill  be  tested. 
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ZH.  X.  GLIDER  FACTORS  CEOUHD  CHBCKOUT 

Trior  to  delivery  of  the  assembled  glider  to  the  Systems  Integration 
laboratory  for  integration  and  operational  system  checkout,  the 
Manufacturing  Department  will  perform  checks  to  verify  that  systems 
are  Installed  per  Engineering  drawings.  These  checks  will  consist 
of  circuit  oentlnulty  checks  of  wiring  between  electronic  cam* 
parents  and  mechanical  actuators,  checks  of  mechanical  actuators 
for  correct  throws  and  control  surfaces  for  structural  interference 
and  checkout  of  the  operation  of  the  separation  mechanism.  In 
addition,  pressure  checks  will  be  made  on  hydraulic,  pneumatic 
I®  02,  hydrazine  and  liquid  oxygen  systems.  Where  practicable 
these  checks  will  be  made  concurrently  with  the  assembly  operation. 
Upon. completion  of  the  ground  checkout  the  glider  will  be  trans¬ 
ported  to  SIL. 

iv. .  msrsmm  assembly  elau 

A.  TRAHSITIOn  STRUCTURE  ASSEMBLY 

The  transition  structure  assembly  will  be  assembled  in  a  vertical 
type  assembly  tool.  The  frame  assemblies,  stiffeners,  longerons, 
forward  separation  fittings  and  the  aft  separation  ring  assembly 
are  Jig  positioned  and  attached  by  rivets  and  bolts.  In  addition, 
supports,  doublers,  brackets  and  rocket  fittings  will  be  located 
by  the  assembly  tool .  Skin  panels  for  both  sides  will  be  secur'd 
by  standard  fasteners.  Sealing  will  be  accomplished  before  re¬ 
moving  from  the  assembly  tool.  The  forward  separation  fitting 
lscatiena  and  the  aft  ring  assembly  attach  points  will  be  con¬ 
trolled  by  master  gages. 

B.  TRANSITION  ASSEMBLY  ABLATIVE  COATING 

The-  transition  structure  assembly  will  be  installed  in  a  tool  for 
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B.  TRANSITION  ASSEMBEI  ABLATIV3  COATING  (Continued) 

the  application  of  ablative  coating  using  a  controlled  feed. 

She  ablative  coating  technique  will  be  developed  by  the  MDP 
for  plastics. 

C.  TRANSITION  FINAL  ASSSHBI2 

A  tool  vill  hold  the  assembly  for  final  •  installation  and  checkout. 
The  section  vill  be  transported  to  Systems  Integration  Laboratory 
(SIL). 

FLIGHT  TEST  ETSTHUJEJTATICS  .  . 

The  installation  of  flight  test  instrumentations  vill  require  special 
manufacturing  techniques  to  be  developed  under  the  "Manufacturing 
Development  Pro  gram”.  It  vill  be  the  policy  to  install  flight  test 
instrumentation  on  an  in- sequence  basis,  vherever  possible. 


Close  Coordination  vith  engineering  vill  be  maintained  to  insure  that 
scheduling  of  the  Installation  of  flight  test  instrumentation  is 
compatible  vith  the  airframe  design  and  that,  manufacturing  capabilities 
are  developed  in  time  to  accomplish  the  installations. 


GROUND  SUPPORT  EQUIPMENT 

Ground  support  equipment  is  that  equipment  that  directly  supports 
operating  and  maintenance  functions  of  launch  and  flight  and  includes 
that  identical  equipment  used  in  prior  operations  but  excluding  special 
tooling  ami  facilities. 


Ground  support  equipment  and  components  vill  be  ordered  in  the  same 
manner  as  components  of  the  glider.  Component  parts  and  minor  sub¬ 
assemblies  vill  be  fabricated  by  the  Manufacturing  Program  Support 
Section.  Major  assemblies  and  electrical  components  will  be  manufactured 


and  tested  by  the  Dyna  Soar  Production  Unit. 
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VU.  3OT*S  EJTEGRATICN  AUD  TEST  HAH 

Manufacturing  Engineering  vlll  prepare  and  release  Integrated  Record 
System  plans  to  be  used  by  the  Manufacturing,  Engineering,  and  Quality 
Control  personnel  performing  system  integration  and  test  work  described 
In  Section  Z.  This  planning  will  be  based  on  requirements  established 
ty  Engineering. 

liaison  and  maintenance  servicemen  the  Integrated  Record  System  planning 
released  for  AFFTC  and  AMR  will  be  provided  by  Manufacturing  Engineering 
personnel. 

TUI.  QUALITY  CCKTRQL 

Dyna  Soar  Quality  Control  operations  are  responsible  for  the  witness¬ 
ing  and  approval  of  all  facets  of  manufacturing  and  test  of  the  product 
to  assure  conformance  to  Engineering,  Quality  Control  and  contractual 
requirements.  This  includes,  but  is  not  limited  to,  receiving,  tool¬ 
ing,  fabrication,  assembly,  and  test  activities,  inplant. 

Quality  Control  will  approve  and  maintain  records  of  these  functions. 

The  records  will  reflect  all  planned  and  unplanned  events  that  have 
occurred  from  the  inception  to  the  completion  of  the  product,  as  well 
as  reflecting  product  conformity  to  applicable  Engineering  specifications 
and  Quality  Control  requirements. 

The  Integrated  record  system  will  provide  a  proven  record  system  for 
the  manufacture  and  systems  test  of  the  Dyna  Soar  Program  and  will 
further  provide  for: 

1.  Reliability  data  reporting. 

2.  Manufacturing  and  inspection  in-process  control. 

3*  Complete  manufacturing  history  with  each  end  item. 
k*  Record  of  inspection  acceptance. 
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VUI.  QUALITY  CONTROL  (Continued) 


A.  OPERATIONS 

Cm  Dyna  Soar  Manufacturing  Quality  Control  responsibilities  are 
fulfilled  lay  the  following  functions  within  the  Quality  Control 
Department: 

1*  Procurement  and  Receiving 

All  material  received  into  the  Boeing  Airplane  Company  for 
the  Dyna  Soar  Program  will  he  subjected  to  recelval  inspection 
processing, 
a.  Incoming 

The  conformance  of  incoming  materials,  parts,  assem¬ 
blies,  tools  and  equipment  to  applicable  customer 
and  company  requirements  will  be  determined  through 
the  administration  of  pre-planned  tests  and/or  in¬ 
spections.  The  pre-planned  inspection  and  test 
requirements  released  by  Engineering  or  Quality 
Control  will  provide  for  determining  the  presence 
of  essential  characteristics  of  the  article. 

The  test  operations  will  be  conducted  by  or  under 
the  surveillance  of  Quality  Control  personnel  to 
ensure  conformance  with  test  requirements. 

Sampling  plana  will  be  applied  to  incoming  material 
whenever  permitted  by  consideration  of  calculated 
■risks  in  accordance  with  MH-STD-105,  MIL-SID-Ulh, 
or  other  approved  sampling  plans  developed  by  the 
Quality  Control  Engineering  Unit. 

Visual  and  dimensional  techniques  constitute  the  principal 
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TUX.  A.  1.  4.  (Continued) 


'  receiving  Inspection  effort. 

H*  Outside  Quality  Control 

Throughout  the  Dyna  Soar  Fro gram,  Quality  Control 
will  ensure  that  acceptable  standards  of  quality  and 
workmanship  are  observed  by  the  Boeing  suppliers.  A 
survey  and  evaluation  of  selected  potential  suppliers' 
quality,  control  systems  will  be  accomplished  to  de- 
■  terming  adequacy.  Subsequent  surveillance  of  selected 
suppliers'  manufacturing  operations  13  exercised  to 
verify  that  adequate  and  continuing  quality  control 
is  being  maintained. 
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Vendors '  rating  listings,  based  upon  the  suppliers '  per¬ 
formance,  vill  be  maintained  and  will  be  utilized  by 
the  Procurement  Quality  Section  to  inform  the  Materiel 
Department  and  the  Outside  Quality  representatives  of 
areas  that  require  correction. 

2.  Fabrication 

Fabrication  Inspection  personnel  inspect  detailed  parts 
for  conformity  to  approved  tools  or  Engineering  drawings. 

Xn  those  areas  where  a  process  may  affect  the  acceptance 
Of  a  detail  part,  t>\  is  necessary  to  critically  control  the 
process.  Such  process  control  may  necessitate  destructive 
testing,  supplemental  checks  of  the  process,  or  <4ose 
surveillance  for  a  period  of  time  in  order  to  verify  the  adequacy 
of  the  process. 

All  material  drawn  from  stores  vill  bo  identified  prior  to 
the  initial  fabrications  operation  and  positive  identification 


JBHJJ&f/VG  I  N0'  D2-5697 


CONFIDENTIAL 


paoi  6.6-12 


9  7000 


2.  Fabrication.  (Continued) 

oust  be  established  prior  to  final  acceptance  of  the  detail 

part. 

3.  Assembly  and  Installation 

Assembly  and  installation  quality  vii.1  be  verified  by  pro¬ 
gressive  inspection  in  accordance  with  applicable  drawings 
and  specifications.  Small  or  simple  assemblies  will  be  in¬ 
spected  for  compliance  with  all  Engineering  requirements 
following  completion,  large  or  complex  assemblies  and  in¬ 
stallations  will  be  progressively  inspected  during  the  cours 
of  manufacture  with  a  final  inspection  following  completion. 

Progressive  inspection  will  be  controlled  by  an  appropriate 
record  structure  which  will  provide  for  total  accountability 
of  all  required  operations. 

4.  Functional  Test 

Quality  Control  will  verify  that  all  electric,  electronic 
and  mechanical  components  and  installations  have  been  tested 
in  accordance  with  applicable  Engineering  and  Quality  Contro] 
requirements  *  This  will  include  verification  of  the  cer¬ 
tification  and  calibration  of  both  Boeing  and  Subcontractor 
or  Vendor  supplied  test  equipment.  Inspection  records  of 
all  teats  performed  on  individual  components  and  systems 
will  be  maintained  by  Quality  Control. 

5.  Quality  Control  Laboratories  • 

She  laboratories  are  operated  and  maintained  to  provide 
services  and  evaluations  required  to  establish  the  accept¬ 
ability  of  a  component  or  a  process  and  give  technical  advice 
and  assistance  to  its  parent  organization  as  veil  as  other 
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VIZ1J..  5.  Quality  Control  laboratories  (Continued) 

groups.  T'hts  service  is  rendered  by  the  Chemical,  Mechanical 
fast.  Radiographic,  Ultrasonic,  Pyrcoetrlc  and  Investigation 
groups. 

She  laboratory  Section  vlll  also  conduct,  investigative  sur¬ 
veys  to  assure  compliance  to  Engineering  processes. 

6.  Quality  Engineering 

'  a*  Manufacturing  Refect  Analysis  and  Control 

A  weekly  defect  analysis  for  all  shops  Indicating 
the  types  of  defects  Incurred  during  each  analysis 
period  will  be  prepared  as  soon  as  the  manufacturing 
work  load  warrants. 

She  purpose  of  the  analysis  Is  to  permit  management  to 
■ore  closely  analyze  the  types  of  defects  contributing 
to  the  overall  shop  quality  trends.  In  addition,  it 
will  provide  Information  necessary  for  line  supervisors 
to  effect  corrective  action.  A  quality  chart  based 
upon  rework  and  scrap  coats  will  be  included  Indicating 
the  ratio  of  costs  to  shop  production  manhours.  Basic 
defect  data  will  be  derived  from  the  inspection  records. 

A  monthly  report  on  parts  with  a  record  of  repetitive 
rejections  will  be  issued  to  management  to  assist  in 
pointing  out  those  areas  requiring  immediate  corrective 
action. 

n.  MAHUFACTUBTIO  Aim  ETICEIESREIG  SUPPORT 
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The  Manufacturing  and  Engineering  Support  Section  (i&ES),  which  is  a 
■egaent  of  the  Manufacturing  Department,  Is  set  up  to  provide  manu¬ 
facturing  services  to  the  Engineering  Design  Development,  staff  and 
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ZZ.  MAHUPACTUKCIG  ATTD  EHGIHE2RIIJS  SUPPORT  (Continued) 

laboratory  organizations,  and  the  Manufacturing  Methods  Development 
organizations.  These  services  Include  the  fabrication  of  vind  tunnel 
am  dels,  mockups,  test  parts  and  assemblies,  including  the  HESS  structures 
and  test  configuration  capsules,  and  also  including  manufacturing  ■ 
support  of  testing  in  the  engineering  lab  areas.  During  fabrication 
of  the  HESS  hardwire  and  other  developmental  test  structure,  and  during 
development  of  process  specs,  manufacturing  will  gain  experience  in 
fabrication  assembly  and  tooling  of  super  alloy,  materials  and  at 
the  same  time  help  establish  and  develop  shop  skills  required  to 
support  production.  The  M&ES  Section  is  separated  from  that  of  the 
Production  Manufacturing  organization  in  order  that  test  parts  can 
be  manufactured  with  a  minimum  of  interference  with  production 
schedules.  It  is  important  that  production  schedules  not  be  inter¬ 
rupted  and  that  reassembly  and  development  operations  continue 
on  an  expedited  basis  in  order  that  engineering  design  decisions  can 
•  be  made  on  a  timely  basis. 

In  the  performance  of  this  support  and  manufacturing's' responsibility, 
established  Experimental  policies  utilizing  streamlined  release  methods, 
abbreviated  type  tool  design,  skilled  shop  personnel,  which  allows  the 
use  of  limited  soft  tooling,  will  be  adhered  to.  This  will  result  in 
extreme  flexibility  in  handling  complicated  manufacturing  process 
requirements  with  minimum  flow  time  and  at  lowest  possible  co3t 
c  cozens  urate  with  program  objective. 

X.  ASSOCIATE  Ca.mCTOR  PLANS 

Tbs  Manufacturing  Plans  of  the  established  associate  contractors  have 
been  received  as  part  of  .Martin  Company-Document  £H11??T-1  "Program 
TX an  Velum  I,  Dyaa  Soar  Step  I"  and  Aerojet  General  Corporation-Document 
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ASSOCIATE  CONTRACTOR  FLANS  (Continued) 

16031*5  "Booster  Engine  Program  Pier,  iDyut  Soar  Step  I."  Since  these 
pleas  have  net  been  coordinated  and  negotiations-  completed,  they  vill 
be  included  following  coordination. 
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OUTLETS  CP  MAHUFACTURIHG  METHODS  DEVELOPMENT  PLAN 


(D2-5697-7) 


The  Manufacturing  Methods  Development  Program  will  provide  manufacturing  "know¬ 
how"  to  fabricate  test  parts  and  assemblies  and  the  Static  Test  and  Ground  Test 
Vehicles.  Development  of  the  "know-how"  to  fabricate  these  items  will  provide 
the  basic  capability  to  produce  subsequent  vehicles.  Development  will  be  limi¬ 
ted  to  support  only  the  fabrication  of  a  research  and  development  system.  Full 
utilization  will  be  made  of  all  available  information  developed  under  government 
contracts  to  prevent  any  duplication  of  effort  and  realize  a  maximum  economy 
for  this  Manufacturing  Methods  Development  Program. 

The  Plan  is  divided  into  seventeen  "Projects"  or  packages  of  vork.  Each  "Project  ’ 
is  discussed  by  categories  such  as  Justification,  anticipated  accomplishments, 
approach,  timing  and  cost.  Presented  in  these  categories  (where  applicable)  are 
discussions  that  include:  disparities  between  present  "state-of-the-art"  and 
Step  I  fabrication  requirements;  Justification  for  method,  process,  technique, 
or  equipment  development;  theories  and  opinions;  facts  and  references;  success¬ 
ful  and  unsuccessful  investigations;  miscellaneous  background  Information;  and 
alternate  approaches.  The  Plan  also  includes  over-all  manpower,  cost  and  timing 
information  required  to  accomplish  the  Manufacturing  Methods  Development  Pro- 


The  purposes  of  the  Manufacturing  Methods  Development  "Projects"  are,  in  general, 
to  cover  requirements  beyond  the  present  "state-of-the-art",  or  where  no  tech¬ 
nology  exists,  and  fall  under  one  of  the  following: 

A.  Providing  assistance  to  Engineering,  as  requested,  in  the  establish¬ 
ment  of  design  criteria  and  requirements  for  processes  and  process 
specifications  in  new  applications; 
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B.  Providing  manufacturing  techniques  and  information  necessary  for  ac¬ 
complishment  of  the  Step  1  contractual  tasks  vhere  present  technology 
requires  improvement  or  none  exists; 


C.  Providing  assistance  In  establishing  manufacturing  "know-how'’,  vhere 

! 

none  presently  exists  or  where  it  requires  improvement;  to  support 
fabrication  of  test  hardware; 

D.  Providing  tool  criteria  for  new  materials  and  new  techniques; 

..  I 

| 

1*  Determining  facility  requirements  for  new  techniques  and  materials 

I 

necessary  to  meet  Step  I  contractual  commitments; 

i 


f .  Establishing  training  criteria  required  for  the  fabrication  of 

the  Step  I  Dyne- Scar.  j 

•  *  i 

The  Manufacturing  Development  Sectior,  Aero-Space  Division,  will  conduct  the 
Manufacturing  Methods  Development  Program.  Individual  programs  (packages  of 
j  work  that  are  within  the  work  outlined  under  the  Manufacturing  Methods  Develop- 
j  sent  Projects)  are  initiated  according  to  an  established  procedure.  All  programs  ’ 

j 

i  are  monitored  by  the  Manufacturing  Development  Section  Dyna-Soar  Project  Chief 

I 

*  to  see  that  statements  of  work,  objectives,  budgets,  schedules,  and  report  re¬ 
quirements  are  within  the  scope  of  the  Manufacturing  Methods  Development  Plan 
(as  approved  by  the  Air  Force)  and  the  directives  of  the  Dyna-Soar  Manufacturing 

Manager.  j 

1 

Addi  tonal  information  concerning  this  plan  will  be  covered  in  the  detailed 
Manufacturing  Methods  Development  Plan,  02-5557-7* 

i 
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TOOLING  PLAN 

D2-56ST7-3 

The  contents  outlined  herein  represent  a  summary  of  the  tooling  concept  that  the 
Systems  Contractor  plans  to  use  to  accomplish  the  tooling  task  of  the  Dyna  Soar 
Step  I  Program.  Hie  Document  D2-5697-8*  Tooling  Plan,  is  scheduled  to  he  releas¬ 
ed  at  a  later  date* 

GENERAL  TOOLING  POLICY 

Special  Tooling  is  defined  as  that  equipment  manufactured,  modified  or  purchased 
solely  for  the  manufacture,  test,  handling,  or  transportation  (except  that  con¬ 
cerned  with  launch  and  recovery)  of  the  parts  assemblies  and  equipment,  and  not 
useable  on  other  contracts  or  classified  as  Ground  Support  Equipment. 


Maximum  Manufacturing  sld.113  shall  be  used  in  the  development  of  the  tooling 
program  to  reduce  tooling  costs  to  a  minimum.  Tooling  will  be  minimum,  consistent 
with  the  program  reliability  requirements  and  material  characteristics.  Jfultt- 
use  and  multi-purpose  type  tools  will  be  utilized  where  practicable.  Minor 
assembly  and  final  assembly  tooling  will  use  expandable  tools  to  facilitate 
incorporation  of  Engineering  Design  changes  and  improvements  in  Manufacturing 
techniques  developed  during  the  research  and  early  period  of  fabrication. 


Tool  drawings  will  be  functional  but  will  be  complete  enough  to  assure  configu¬ 
ration  control. 


Tools  will  be  of  a  quality  to  provide  interchangeability  or  replaceability  to  the 
degree  specified  by  contractual  requirements.  Program  Master  Gages  will  define 
hardware  inter-faces  between  the  Systems  Contractor,  Subcontractors  and  Associate 

contractors. 
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GENERAL  TOOLING  POLICY  (Continued) 

Where  practical  handling  equipment  will  utilize  a  single  design  for  both  inplant 
and  outplaat  functions. 

The  tooling  plan  for  the  booster  la  Included  In  Die  Martin  Company's  document 
ER  11337-1;  likewise  Aerojet  General's  Document  LR603U5  AJG,  includes  tooling 
plans  for  the  booster  engines.  However,  these  documents  have  not  been  folly 
coordinated  between  Boeing  and  the  associate  contractors  and  therefore  this 
portion  of  the  tooling  plan  Is  not  Included  In  D2-56S7*  It  will  be  Included 
after  the  coordination  has  been  completed. 
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X.  TOOLING 


Tools  will  be  furnished,  only  where  existing  facilities  and  special  equip¬ 
ment  are  not  available  or  where  overall  manufacturing  economies  will  be  , 
realized  by  their  use. 

When  furnished,  they  will  be  of  a  minimum  tooling  concept  to  perform  their 
required  functions. 

Numerical  control  will  be  utilized  for  tool  fabrication  where  practical. 

H.  MASTER  TOOLING 
A.  MASTER  MODELS 

Master  models  will  be  limited  since  most  surfaces  of  the  glider  are 
generated  by  straight  line  elements.  Portions  of  the  glider  with 
compound  contour  lines  will  require  master  models. 

1.  Pin  to  Wing  Leading  Edge 

These  models  will  duplicate  the  fin  and  wing  in  the  area  of  the 
leading  edge,  where  there  are  compound  contours. 

2.  Rudder 

These  models  will  duplicate  the  rudder  in  the  leading  edge  and 
trailing  edge,  and  tip  areas  where  compound  contours  exist. 

3»  Lower  leading  Edge  of  Fin 

These  models  will  duplicate  the  fin  lower  leading  edge. 
k •  Nose  Section 

This  model  will  duplicate  the  nose  cone  forward  of  the  production 
.  break  and  the  structure  aft  of  the  break. 

5«  Glider  to  3ooster  Transition  Area 

This  model  will  duplicate  the  transition  section  in  areas  of 
joining  to  the  glider  and  booster. 
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B,  MASTER  GASES  (CONTEPJED) 

11.  Nose  Cone  Attach 

12.  Pilot's  Compartment  to  Structure  Attachment 

13.  Windshield  Cover 

14.  Trim  Surface  Attachment 

15*  Aft  Glider  to  Transition  Joint 
16.  Air  Brake  Panel 
17«  Package  Electronics 

18.  Equipment  Container 

19.  Capsule  Separation  Rocket  Attach 

20.  Glider  to  Transition  Separation  Rocket  Attach 

21.  Nose  Gear 

22.  Main  Gear 

23.  Main  Gear  Door 

24.  Pin  leading  Edge  to  Beam  -  Upperf  and  lower 


HI.  ASSEMB1Y  TOOHTIG 

A.  FEIAL  ASSEMBLY  TOOLS 

Pinal  assembly  tools  vill  include  Jigs,  dollies  used  to  support  the 
glider  structure  for  systems  installation  and  Joining  operations,  sling: 
and  other  handling  devices. 


In  the  design  of  these  tools  every  effort  will  be  mad**  to  mini  aloe 
the  handling  of  the  glider  to  minimize  damage. 

1.  Pilot's  Escape  Capsule  Dolly 

Capsule  dolly  vill  be  used  for  supporting  the  capsule  for  final 
assembly  of  capsule.  It  will  support  capsule  at  Jack  points  and 
vill  be  used  in  conjunction  with  Aft  Glider  Dolly  for  Joining  the 
Escape  Capsule  to  Aft  Glider  at  final  assembly.  Dolly  will  be 
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A.  PINAL  ASSEMBLY  TOOLS  (COHTOTJED) 

1*  Pilot's  Escape  Capsule  Dolly  (Continued) 

desigied  with  adjustable  support  points  with  sufficient  movement 
to  allov  Joining.  Dolly  nay  also  be  used  as  an  inplant  trans¬ 
portation  dolly. 

2.  Aft  Body  Structure  X  Ray  Dolly 

Oils  dolly  will  be  used  to  support  the  welded  body  structure  for 
X-ray  inspection.  It  will  provide  for  the  positioning  of  the 
structure  for  X-raying  the  welds. 

3.  Body  Sling  -  Frame  Assembly  to  X-Ray  Dolly 

Body  sling  will  be  the  spreader  bar  type  used  to  handle  welded 
fuselage  structure  for  loading  and  unloading  of  X-ray  dolly. 
h.  Aft  Glider  Dolly 

Dolly  will  support  aft  glider  section  in  final  assembly  area  for 
'  installations  of  sub-assemblies  and  equipment.  It  will  support 
glider  at  Jack  points  and  will  be  used  in  conjunction  with 
pilot's  escape  capsule  dolly  for  Joining.  It  may  also  be  used 
as  an  inplant  transportation  dolly  for  the .  completed  glider. 

5*  Rocket  Engine  -  Air  Launch  Acceleration  Sling 

The  engine  sling  will,  be  a  bean  type  sling  desired  to  hoist  the 
engine  and  maintain  level  attitude  while  transferring  from  engine 
shipping  container  to  engine  installation  dolly. 

6.  Rocket  Engine  -  Air  Launch  Acceleration  Installation  Doll;- 

The  engine  installation  dolly  will  support  engine  and  allov  engine 
to  be  moved  into  position  mounts  while  glider  is  in  the  final 
Assembly  dolly. 
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A.  FINAL  ASSEMBLY  TOOLS  (CONTINUED) 
7*  Equipment  Container  Dolly 


This  dolly  will  he  used  for  the  loading,  transportation  and 
Installation  of  the  equipment  container. 

8*  Glider  Sling 

The  glider  sling  will  he  a  beam  type  sling  which  will  attach  to 
suitable  approved  lift  points  on  glider  structure.  Sling  will  be 
used  for  transferring  glider  from  glider  final  assembly  dolly  to 
actuator  test  dolly  or  to  shiy.dng  dolly. 

9*  Equipment  Container  Sling 

Container  sling  will  be  of  suitable  desigi  and  coast  ruction'  to 
safely  handle  the  container  for  loading  or  unloading  into  the 
glider. 

10.  Wing  Joining  -  Scaffold 

Scaffolding  will  be  inquired  over  the  wing  at  Joining  due  to  the 
fragile  nature  of  the  wing  skin3. 

31.  Protective  Covers:  Fin  Leading  Edge  and  Nose  Cone 

Protective  covers  will  give  positive  protection  to  installed 
leading  edgeo-  and  the  nose  cone. 

12.  Wing  Joining  Dolly 

Wing  Joining  dolly  will  support  the  wing  assembly  and  position  it 
in  proper  attitude  for  Joining  to  body  structure  assembly.  This 
dolly  nay  also  be  used  for  pickup  work  on  wing  assembly.  It  will 
allow  access  for  landing  gear  installation  and  fin  Joining. 

13 •  Fin  Assembly  Dolly 

The  dolly  will  be  used  for  transporting  the  fin  assembly  to  final 
assembly  area  where  fins  are  installed. 


_ CONElQOffW - - - 

A.  FINAL  ASSEMBLY  TOOLS  (COHXXSUED) 

14.  Escape  Capsule  Sling 

The  escape  capsule  sling  will  be  a  beam  type  sling  designed  to 
handle  the  capsule-  from  assembly  Jig  to  final  assembly  dolly  and 
from  shipping  crate  to  base  Joining  dolly. 

B.  MAJOR  ASSEMBLY  TOOLS 

Major  assembly  tools  will  include  assembly  Jigs,  dollies  or  related 
tools  designed  for  the  purpose  of  fabrication  within  the  major  assembly! 
area. 

Some  of  the  known  requirements  of  major  assembly  tools  are: 

1.  Escape  Capsule  Assembly  Jig 

This  tool  will  receive  and  hold  for  assembly  the  capsule  frame 
assembly,  leading  edge  beams,  parachute  ccmpartnent  skin  assemb¬ 
lies  and  panels. 

2.  Aft  Body  Final  Assembly 

The  aft  body  final  assembly  Jig  will  provide  for  positioning 
the  aft  body  structure  assembly*  The  Jig  will  locate  and  hold 
the  equipment  container  and  the  accesa  doors  for  installation. 

The  access  door  locution  will  be  controlled  by  master  gages.  I 

3.  Wing  Structure 

The  wing  structure  Jig  will  hold  the  spars,  skin  support  beams, 
fittings,  main  landing  gear  trunnions,  and  leading  edge  beam. 

4.  Rudder  Assembly  Jig 

The  rudder  assembly  J? g  will  assemole  the  complete  rudder  ready 
for  attachment  to  the  fin. 
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B.  MAJOR  ASSEMBLY  TOOLS  (COriTXNUED) 
5«  Transition  Assembly  Jig 


This  Jig  will  hold  the  frame  members,  spars,  attach  fittings  and 
■kin  panels. 

6»  Eleven  Assembly  Jig 

This  Jig  will  locate  and  hold  the  elevon  spars,  ribs,  fittings 
-  and  skin  panels  for  the  assembly  operations. 

7»  Trim  Surface  Assembly  Jig 

This  Jig  will  locate  and  hold  the  spar  and  leading  edge  beam, 
the  ribs,  fittings  and  skins. 

8*  Pilot's  Compartment  Shell  Assembly  Jig 

The  pilot's  compartment  shell  jig  will  hold  side  beams,  bulkheads, 
frame  assemblies  and  skin  panels, for  assembly  operation. 

9.  Aft  Equipment  Container  Structure 

This  Jig  will  hold  frames  and  bulkheads  in  a  horizontal  position 
for  assembly  and  skinning. 

10.  Aft  Body  Structure  Assembly  Jig 

The  aft  body  final  assembly  jig  will  position  and  install  the 
frames,  equipment  container  supports,  access  doors  and  skin 
assembly. 

C.  MINOR  ASSEMBLY  TOOLS 

All  jigs  too  large  for  convenient  handling  will  be  floor  mounted  tools. 
The  balance  will  be  conventional  bench  type  tools. 

1.  Weld  Jigs 

Weld  Jigs  for  fusion  welding  will  be  made  for  trusses  such  as 
capsule  main  truss  (L.H.  and  R.H. ),  aft  body  truss  assemblies, 
capsule  spar  assemblies,  wing  spar  assemblies  (L.H.  and  R.H. ), 


MINOR  ASSEMBLY  TOOLS  (CONTINUED) 
1.  Veld  Jigs  (Continued) 


forward  tody  frame  assemblies  and  aft  body  frame  assemblies* 

2.  Assembly  Jigs 

Assembly  jigs  will  be  required  which  will  be  combination  tools 
allowing  for  spotwelding  operations.  Some  assemblies  requiring 
this  type  design  will  be  wing  leading  edge  berm;  capsule  leading 
edge  beam;  rear  spar  assembly;  pilot’s  compartment;  panel*  pilot's 
compartment  press  shell  forward  bullhead;  pilotjs  compartment 
press  shell  aft  bulkhead;  pilot's  compartment  shell  side  beams; 
parachute  door  assembly;  nose  gear  door  assembly;  fin  skin  panel 
assemblies  and  elevon  skins. 

3*  Spotveld  Jigs 

A  large  number  of  spotveld  jigs  will  be  required  for  wing  and 
body  skin  panels*  escape  capsule  panels*  access  doors*  etc. 
Possibly  many  of  these  will  be  used  as  drill  Jig3  also  for  the 
drilling  of  panel  attach  holes* 


At  present  it  is  planned  to  use  Keller  K-natic  or  other  air  feed 
type  drills  for  the  drilling  due  to  driDLng  difficulties  en¬ 
countered  in  the  material. 

U,  Locating  Tools 

•Templates  will  be  required  for  control  of  fit  and  attach  hole 
locations  on  the  panels. 
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Locating  jigs  will  be  used  for  the  location  of  brackets  and  hinge 
points  within  the  body  for  such  items  as  the  parachute  box*  para- 
chute  door  hinge  and  latch  locations,  instrument  panel  brackets* 
pilot's  entrance  door  hinges  and  latches. 
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IV.  DETAIL  TOOLS 

A.  MACHINE  FIXTURES  AND  DIES 

A  number  of  form  dies  will  be  required  for  Items  such  as  aft  body 
door;  rudder  panels  and  corrugated  skin  panels  and  skin  stiffeners. 


Several  types  of  corrugation  dies  will  be  developed  and  quite  a  number 
of  hot  form  dies  will  be  required  for  forming  of  corrugated  backing 
for  aft  body  door  panels  and  leading  edge  stiffeners. 


Mill  fixtures  will  not  be  made  unless  required  to  reduce  shop  setup 
tine  or  as  necessary  to  hold  tolerances  or  meet  production  rate. 


Numerical  control  techniques  vlL  be  used  where  practical. 


V.  HANDLING  AND  TEST  EQUIPI'SNT 

Handling  equipment  will  include  transportation,  equipment,  slings, 
staging  and  work  platforms. 


Mechanical  test  equipment  will  functional  test  the  mechanical  systems 
at  the  factory  and  at  the  test  stations  prior  to  glider  position  on 
the  launch  pad. 


Likewise,  the  electrical  test  equipment  will  test  the  continuity, 
compatibility  and  other  functional  tests  of  systems  at  the  factory 
and  test  stations  prior  to  the  glider  position  on  the  launch  pad. 


This  equipment  will  be  designed  so  that  both  inplant  and  outplant 
functions  can  be  accommodated  by  one  desi.gi  when  practical. 

VI.  NUMERICAL  CONTROL 

Consideration  for  numerical  control  will  be  given  tooling  when  it  is 
practical  and  when  it  agrees  with  the  tooling  policy.  The  use  of 
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As  outlines  in  Dyna  Soar  Work  Statement,  dated  8-6-0O,  par.  C A. 4.9*6. 
a  Gcverment  Furnished  Equipment  (GrE)  Plan  vUl  be  prepared.  The  defini¬ 
tion  or  GFE  as  outlined  in  the  above  mentioned  flan  covers ; those-.  ' 
items  of  equipment  -which  are  classified  under  the  terns  of  the  Air  Force 
Procurement  Instructions  within  the  following  equipment  schedules. 


Schedule  Ills  Machinery  &  Equipment 
(A-l)  Machinery 

(A-2)  Related  Production  Eauipnent 

(C)  Laboratory  and  Testing  Equipment 

(D)  Furniture  and  Equipment 

Schedule  IV:  Portable  Tools.  Material  Handling  and 

Automotive  Equipment  • 

(A)  Portable  Tools 

(B)  Material  Handling  and  Automotive  Vehicles 


la  accordance  with  Dyna  Soar  Program  Planning  policy  all  remote  test  base 
facilities  equipment  will  be  provided  by  the  Government.  Consequently, 
the  Contractor  has  developed  a  provisioning  plan  for  implementing  these 
bases  with  Government  Furnished  Equipment.  In  the  interest  of  minimizing 
Air  Force  costs ,  thi3  plan  is  oriented  to  obtaining  equipment  from  existing 
Government  inventories  to  the  maximum  extent  possible.  Sequentially  pre¬ 
sented  below  are  the  basic  elements  of  this  provisioning  plan: 

A.  The  Contractor  will  submit  all  outpiant  (test  site)  facility 
type  equipment  requirements  considered  to  be  capital  under 
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the  Contractors  standard,  accounting  policy  through  an  Appendix  "Art 
application  to  (l)  a  new  3yna  Soar  Special  Facilities  Contract  or, 
(2)  a  suitable  existing  facilities  contract, whichever  is  negotiated* 
Included  as  part  of  the  Appendix  HAn  will  he  justification  of 
a.  program  relationship  nature,  estimated  loading  and  purchase 
and  installation  costs,  Federal  Supply  Classification  (FSC)  and 
Production  equipment  Classification  (FSC)  Numbers,  manufacturers 
same  and  model  if  applicable,  required  quantity,  descriptive 
nomenclature, required  funds  and  delivery  dates,  and  the  test 
site  for  which  items  are  required. 

B#  The  Appendix  "A"  will  be  processed  through  the  Seattle  Air  Force 
Plant  Representative  (AFPR)  to  the  Weapons  Systems  Project  Office 
(VSFO)  Flight  Test  Director  for  review  and  endorsement. 

C*  Air  Research  and  Development  Command  (ARDC)  will  screen  the 
Appendix  "A"  items  for  availability  of  existing  equipment  at 
all  ARDC  test  sites.  Items  located  from  this  screening  will  be 
appropriately  noted  in  the  Appendix  "A",  shipped  to  the  appropriate 
Byna  Soar  storage  warehouse  (described  elsewhere  in  Plan)  and 
assigned  to  an  AFH  (Contractor)  account.  The  Air  Force  will  be 
responsible  for  delivery  of  these  items  to  the  concerned  sites  30 
days  prior  to  the  scheduled  installation  dates. 

B.  The  Logistics  Support  Manager  (LSH)  appointed  to  the  Dyna  Soar 
Program  will  screen  Air  Force  Supply  souroes  for  the  balance  of 
the  items  in  the  Appendix  "A"  through  the  Inventory  Managers 
assigned  to  control  the  various  Federal  Supply  Classifications} 
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Including  test  equipment ,  Each  ice  tools,  vehicles  and  furni< 


*  uTB.  Items  located  farm  this  source  will  he  appropriately 
noted  in  the  Appendix  "A" ,  requisitioned  by  the  ISM,  shipped 
to  the  appropriate  Dyna  Soar  storage  warehouse  (described 
•Isevhere  in  Han)  and  assigned  to  an  AFH  (Contractor) 
account.  The  Air  Force  ’rill  be  responsible  for  delivery  of 
these  iters  to  the  concerned  sites  $0  days  prior  to  the 
scheduled  installation  date3. 

E.  Concurrent  with  ,’C  aud  D  above.  Aeronautical  Systems  Center 
(ASS)  will  be  accomplishing  Special  Facilities  Contract  cover¬ 
age  for  all'  the- Appendix  "A"  items. 

?.  Fund3  will  be  assigned  by  A2C  for  provisioning  of  items  deter¬ 
mined  to  be  available  from  Air  Force  Supply  channels.  The 
Dyna  Soar  Flight  Test  Director  will  negotiate  the  distribution 
of  these  funds  between  Depot  Supply  for  cent  rally-procurable 
(CP)  items ,  Base  Supply  for  locally  procurable  (LP)'  items  and 
other  agencies  C's  deemed  necessary. 

Q,  ASC  will  provide-  copies  of  the  Appendix  "A”  to  the  Contractor, 
edited  to  exclude  the  items  available  as  a  result  of  (c)  &  (D) 
screening,  and  authorise  Industrial  Reserve  screening. 

H.  The  Contractor  will  screen  Industrial  Reserve  inventories  for 
all  residual  items  approv’d  in  the  Appendix  "A”  with  the  ex¬ 
ception  of  laboratory  and  test  equipment  ((Schedule  III-C) 

on  the  basis  that  experience  to-date  has  proven  this  effort 
to  be  unjustified  in  terms  of  availability  versus  administra¬ 
tive  expanse. 

I,  ABC  will  execute  Special  Facilities  contract  and  release  funds 

.  _  l  wo _  _  - 
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t»  the  Contractor  for  procurement  of  item  net  available 
from  AKDC  test  bases  or  Air  Force  Supply  and  for  installation 
of  all  items  ro  :ardless  of  procurement  source.  The  Contractor 
procurement  of  these  items  will  be  approved  by  the  Seattle 

afpr/aco. 

J.  Oxe  Contractor  will  effect  procurement  of  those  items  not 
found  to  be  available  from  Industrial  Reserve  and  assure 
delivery  to  the  designated  test  site. 

K»  Die  Contractor  will  coordinate  the  reeeival  and  installation 
of  all  facilities  equipment  transported  from  the  warehouses  to 
the  test  sites. 

The  Air  Force  will  activate  storage  warehouses,  one  each  at  AFFTC  and  AMR, 
for  the  purpose  of  holding  and  disbursing  facilities  equipment  assigned  to 
the  Dyna  Soar  Program  at  the  test  sites.  This  consideration  will  preclude 
the  misplacement  or  misassignaent  of  items  at  \  time  when  reprocurement 
would  be  impossible  by  the  scheduled  installation  date.  These  warehouses 
will  be  located  on  or  in  proximity  to  the  test  sites  to  minimize  liaison 
and  transportation  problems.  Accountability  of  equipment  will  be  effected 
directly  to  the  AES  Industrial  Property  Account  without  being  processed 
through  the  Base  AcV  Account. 

The  Contractor  will  ensign  monitors  within  the  various  Air  Force  provision¬ 
ing  agencies  as  deemed  appropriate  to  stay  abreast  of  status  and  to  deter¬ 
mine  the  acceptability,  regarding  condition  and  capability,  of  the  equip¬ 
ment  assigned  to  the  program. 

It  is  intended  to  process'  known  requirements  for  all  the  cutplaat  test  sites 
in  the  initial  Appendix  "A”,  since  there  is  very  little  difference  between 
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the  Installation  and  date  for  the  vario’13  sites.  The  starting  date  for 
equipment  installation  at  Patrick  Air  Force  Base  will  he  used  as  a  basis  to 
establish  the  application  suboittal  schedule  since  it  represents  the  earliest 
Installation  date  of  all  the  test  sites*  A  flow  tine  of  approximately 
fourteen  months  is  anticipated  to  accomplish  the  complete  provisioning 
cycle  utilizing  this  plan.  The  Contractor  feels  this  timing  is  reasonable 
and  will  not  adversely  affect  program  implementation. 


To  accommodate  the  varied  procurement  and  screening  channels  related  to  this 
GFE  provisioning  plan  and  due  to  the  developmental  aspects  of  this  program, 
the  Contractor  Intends  to  solicit  Special  Facilities  Contract  contingency 
funds  as  part  of  the  Appendix  "A"  application.  Specific  reasons  and 
purposes  for  these  funds  are  as  follow: 

A.  For  modification  of  items  acquired  through  Air  Force  Depot  and/or 
other  supply  channels  or  purchased  by  the  Contractor  for  the 
account  of  the  Government. 

B.  The  R  &  D  nature  of  the  Dyna  Soar  Program  dictates  that  con¬ 
tinued  design  and  other  technological  adjustments  be  initiated 
by  both  the  Contractor  and  the  Air  Force.  Facility  requirements 
generated  by  these  adjustments  will  not  be  foreseen  far  enough 
in  advance  to  incorporate  in  the  initial  Appendix  "A"  and,  in 
many  cases,  the  lead  time  associated  with  processing  addenda 

to  the  initial  appendix  "A"  would  not  be  compatible  with  end 
required  dates.  In  cases  where  timing  does  not  permit  the 
formal  processing  of  an  Appendix  "A"  addenda  for  these  items, 
the  Contractor  will  noti'r'y  the  Flight  Test  Director  of  the 
requirements  and  the  Director  will  either  assure  availability 
from  test  site  inventories  or  Air  Force  Supply  sources  by  the 
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end  required  date,  ar  vili  authorize  the  Contractor  to  procure 
the  iter,  vising  the  subject  contingency  funds. 

C.  For  the  Contractor  procurement  of  items  intended  to  be  fur¬ 
nished  from  test  site  inventories  or  Air  Force  Supply  sources 
but  i  not  available  in  tine  to  meet  funding  required  dates 
established  by  the  Contractor  in  the  Appendix  "A" 


For  certain  long  lead  items  contained  in  the  Appendix  "A"  it  may  be  neces- 
a  ary  for  the  Contractor  to  initiate  procurement  prior  to  the  scheduled 
release  of  SFC  funds,  ihe  Contractor  proposes  that  coverage  for  such  a 
possibility  be  afforded  in  she  prime  contract  by  authorizing  the  charging 
of  the  costs  of  these  items  to  the  Supply  Contract  an  an  interim  basis 
until  SFC  funds  are  provided. 


Facilities  type  items  considered  overhead  expense  by  the  Contractor's 
standard  accounting  policy  will  be  acquired  on  an  immediate  dispatch  basis 
from  Base  Supply  at  the  test  site  concerned  and,  if  cot  in  stock,  will  be 
purchased  by  the  Contractor  at  the  base  and  charged  to  the  separate  burden 
center  overhead  account  aa  allowable  items  of  cost,  ihe  Contractor  will 
submit  an  annual  forecast  of  these  costs  to  the  Base  Commander  commensurate 
with  Fiscal  Year  Budget  schedules  for  tie  purpose  of  obtaining  funding  cov- 
.erage. 


Maintenance  and  operation  of  GFE  will  be  the  responsibility  of  the  extrac¬ 
tor.  Existing  Air  Force  Base  Services  Support  may  be  requested  in  the 
accomplishment  of  thi3  responsibility. 

Further  study  of  Base  Services  capability  between  the  Contractor,  Air  Force 
VSPO  and  Base  personnel,  will  be  conducted  prior  to  the  establishment  of  a 
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detailed  maintenance  and  operation  plan.  Results  of  this  study  will  be 
contained  in  the  formal  issue  of  the  GFE  Plan. 


It  will  be  necessary  to  provision  certain  capital  type  facilities  equip¬ 
ment  to  the  test  sites  during  the  interim  period  pending  establishment  of 
the  formal  provisioning  procedure  and  submittal  of  the  initial  Appendix  "A" 
to  the  Air  Force,  These  requirements  will  be  comprised  largely  of  adminis¬ 
trative  support  items  to  accommodate . the  manpower  build-up  at  the  outplant 
sites  as  presented  in  the  Contractor's  Facility  Plan,  D2-5o97-2.  Hie 
Contractor  plans  that  these  items  be  provided  by  Base  Simply  under  the 
authority  of  the  Dyna  Soar  Program  Supply  Contract.  Accountability  for 
these  items  will  be  formally  transferred  to  the  aforementioned  Special 
Facilities  contract  upon  execution  by  incorporation  in  the  initial  Append 
dix  "A"  submittal  to  the  Air  Force.  For  those  items  not  available  from 
Base  Supply,  the  Contractor  plans  to  submit  same  to  the  Flight  Test  Director 
for  approval  and  screening  for  availability  from  Government  surplus  and  in¬ 
stock  inventories.  If  not  available  from  these  sources,  the  Flight  Test 
Director  will  authorise  Contractor  to  effect,  purchase  of  these  items 
against  the  Dyna  Soar  Program  Supply  Contract,  with  transfer  of  account¬ 
ability  to  the  Special  Facilities  Contract  to  be  accorplished  in  the  same 
manner  previously  described. 


SUMMARY 


OP 

^  BAILMENT  PROPERTY  PLAN 

NO.  D2-5697-12 

The  Bailment  Property  Plan  will  carry  document  Me..  D2— 5697— 12 
and  will  be  readied  by  12-22-60..  It  will  list  all  items  of 
Government  Property,  known  to  be  required  for  the  Dyna  Soar 
Program,  that  3oeir g  expects  to  obtain  under  "Bailed  Property 
Agreements"  from  the  Air  Force. 

Bailment  Property  is  described  as  that  property  which  can  only 
be  obtained  from  the  Air  Force  through  separate  bailment 
agreements  which  are  negotiated  between  Boeing  and  the  Air  Force, 
and  which  is  necessary  specifically  for  use  in  performance  of 
Contract  AF  33(oOO)-41517.  This  property  may  not  be  expended 
or  testad  to  destruction  nor  will  it  be  installed  and  delivered 
to  the  Government  in  a  contract  end-item.  This  property  oust 
be  returned  to  the  Government  in  the  original  condition  in  which 
it  was  received,  less  fair  wear  and  tear,  unless  the  bailment 
agreement  authorised  modification  of  the  property  and  permits  its 
return  to  the  Air  Force  in  the  modified  form. 


SUMMARY  OF  SUBCONTRACT  JLA3 
(Document  22-5697-13) 


D 2- 5u97-13j  Subcontract  Plan  for  Dyna  Soar  (step  I)  Program,  is  identical 
to  contractor's  plan.  Dll  1026,  previously  submitted  am  approved  by  the 
Air  Force. 

I.  TASK 

The  scope  of  the  Dyna  Soar  program  requires  assistance  from  qualified 
subcontractors  in  research  and  development  and  manufacturing  to  aug¬ 
ment  Boeing  effort.  The  procurement  task  is  to  provide  the  contracting, 
management  control,  monitoring  of  subcontractors,  and  traffic  control • 
Of  material  from  suppliers. 

Major  purchase  items  are  enumerated  in  the  contractor's  Make  or  Buy 
Plan,  Document  D2-5697-3*  This  document,  maintained  on  a  keep-- :p- to- 
date  basis,  serves  as  the  initial  tool  in  planning  the  procurement 
program.  Major  subcontract  items  identified  at  this  time  and  planned 
for  eerly  procurement  action  are: 

Dose  Cap 

Accessory  Pover  Unit 
Reaction  Control  System 

Pilot's  Compartment  Pressure  and  Temperature  Control  System 
Stability  Augmentation  System 
Secondary  Guidance  System 

Significant  milestones  relative  to  these  major  subcontract  items  are 
identified  and  scheduled  on  the  Dyna  Soar  Step  I  program  master  schedule 
and  on  the  schedules  accompanying  subarea  elements  contained  in 
Volume  II  of  32-5397*  The  schedule  information  contained  in  the  program 
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aaster  schedule  will  he  firmed  up  and  expanded  subsequent  to  the  se¬ 
lection  of  the  subcontractors  for  these  systems. 

SOURCE  SELECTION 

Great  emphasis  is  placed  on  the  best  possible  selection  cf  subcon¬ 
tractors.  To  obtain  the  desired  results,  the  following  procedures, 
which  have  been  developed  and  proved  over  a  period  of  years,  are  used: 

A*  A  statement  of  work  is  Jointly  prepared  by  the  Engineering  and 
Materiel  departments. 

B.  A  technical  specification  is  prepared  by  th?  Engineering  Department. 

C.  A  bidders'  list  will  be  prepared  and  reviewed  at  Boeing.  It  will 
then  be  forvarded  to  the  AFPR  and  '.V3P0  for  reviev  and  comment.  .  The 
final  bidders'  list  will  recognise  the  Air  Force  comments  and  recom¬ 
mended  additions. 

D.  The  Request  for  Proposal  will  he  prepared,  consisting  of  a  statement 

of  work,  technical  specification,  proposal  instructions,  adninistra- 
tive  guide,  and  a  transmittal  letter.  v 

S.  On  a  development  program  such  as  Dyna  Soar,  the  Requests  for  Pro¬ 
posal  normally  anticipate  a  Cost-Plus-A-Fixed-Fee  (CPF?)  type 
subcontract.  An  established  formal  proposal  format  is  required. 

F.  Evaluation  boards  are  established  for  each  major  subcontract  item. 
Board  members  ’/ill  be  assigned  by  Boeing  management  from  th# 
Materiel,  Finance,  Manufacturing,  Engineering,  and  Quality  Control 
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departments.  Die  evaluation  board  will  review  the  adequacy  of 
the  procurement  package,  evaluate  subcontract  proposals,  make 
subcontractor  surveys  or  evaluate  Boeing  survey  team  reports,  and 
sake  the  final  selection  of  the  subcontractor  based  on  the  collec¬ 
tive  evaluation  of  all  elements  of  the  task. 

0.  In  accordance  with  prime  contract  requirements,  the  contractor 
obtains  Air  Force  concurrence  in  the  selection  prior  to  proceeding 
with  contract  negotiations. 

E.  The  subcontract  is  approved  by  the  AFER  and  then  placed  with  the 
successful  bidder. 

III.  SUBCONTRACT  MANAGEMENT 

The  areas  critical  to  the  success  of  the  Dyna  Soar  subcontract  program 
are*  (a)  management  of  the  technical  evolution,  (b)  ensuring  that  the 
subcontractor  performs  on  schedule,  and  (c)  that  the  contractor, 
together  with  the  subcontractor,  maneges  the  co3ts  of  each  subcontract 
to  stay  vi thin  the  planned  program  funds.  Each  of  these  three  areas 
will  bo  controlled  through  surveillance  techniques  sot  forth  below. 

A.  KSFQKttSCE  REPORTS 

Contractor  requires,  G3  part  of  each  subcontract  requirement,  monthly 
performance  reports  on  an  established  ferret.  In  essence,  theco 
reports  are  the  subcontractor's  report  against  his  own  established 
plan  and,  on  receipt  by  contractor,  Gre  analyzed  by  Manufacturing, 
Engineering,  and  Pro  cur  .’me  nt  per  conn  el  to  determine  areas  of  excess 
or  weakness.  'Iho  evaluation  of  these  reports  initiates  corrective 
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B.  COST  REPORTS 


As  a  part  of  each  subcontract,  the  supplier  must  furnish  each 
month  a  cost  report  to  an  established  format.  These  cost  reports 
include  actual  and  forecasted  expenditures  and  are  analyzed  by  the 
Materiel  and  Finance  departments.  The  Materiel  Department  utilizes 
these  cost  reports  as  one  of  the  controls  vith  the  subcontractor 
and  maintains  a  sumary  of  the  cost  situation  on  each  subcontract. 

C.  COORDEIATTOIT  CQ3Z21Z  1C33 

Regularly  scheduled  coordination  conferences  will  be  held  between 
the  contractor  and  the  subcontractor  with  a  formal  agenda  for  each 
meeting.  These  conferences  are  usually  held  on  a  "home-and-hooe" 
sequence  at  selected  intervals. .  Attendance  at  the  conferences  is 
comprised  of  Engineering,  Procurement,  Manufacturing,  Cost  Analysis, 
and  Quality  Control  personnel  from  the  contractor  and  counterpart 
personnel  from  the  subcontractor. 

D.  RESIDENT  30 ZEIS  TEAMS 

0a  major  items  Boeing  nay  establish  a  resident  team  at  the  subcon¬ 
tractor's  plant  consisting  of  a  senior  resident  representative 
(Procurement),  one  or  more  engineers,  one  or  more  Quality  Control 
personnel,  a  Manufacturing  representative,  and  a  cost  analyst. 

This  team  will  have  the  responsibility  to  maintain  on-the-spot 
coordination  and  surveillance  of  the  subcontractor's  performance. 

E.  CONTRACTOR  A33I3SA3C3  TO  SUBCONTRACTORS 

As  an  outgrowth  of  correspondence,  resident  contractor  team  coor- 
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dination,  and  coordination  meetings,  it  is  frequently  necessary  to 
provide  assistance  to  subcontractors.  This  assistance  ordinarily 
consists  of  stationing  one  or  more  specialists  at  a  subcontractor's 
plant  to  help  in  overcast  ns  the  problem.  This  level  of  assistance 
Is  utilized  only  as  &  last  resort.  Ihe  techniques  of  monitor  ship 
and  control  set  forth  elsewhere  in  this  document  are  designed  to 
avoid  this  extensive  level  of  contractor  assistance. 


p.  vtmsszss  cocmcl 

The  contractor  will  utilize  a  management  council  consisting  of 
ambers  from  Boeing  management,  associate  contractors,  and  an  exec¬ 
utive  fToa  each  of  the  principal  subcontractors.  The  purpose  of 
this  council  is  to  review  the  over-all  program  when  items  of  sig¬ 
nificance  need  to  be  discussed  Jointly  between  the  executives  of 
the  Dyna  Soar  team.  Typical  items  for  discussion  are  reorientation 
of  the  program*  financial  or  funding  changes  in  the  program,  and 
policies  on  management  of  the  program. 


IV.  A3S0CIAT2  COIHSICTOH  VUX3 

Summary  information  regarding  the  procurement  plans  of  the  associate 
contractors.  The  :iartin  Company  and  the  Aerojet-General  Corporation, 
is  contained  in  Document  23  11337-1  >  The  Martin  Company  Dyna  Soar  Pro¬ 
gram  Plan  Volume  I,  and  Proposal  Mo.  LH  603^5,  Aerojet-General  Corpora¬ 
tion  Dyna  Joar  Step  I  Booster  Sngiaes  Program  Plan  Volume  I.  Becauae 
the  selection  of  major  subcontractors  for  the  Martin  and  Aerojet  pro¬ 
grams  has  largely  been  accomplished,  the  contractor  will  coordinate  with 
the  Air  Force  prior  to  initiating  activity  to  obtain  detailed  subcontract 
plans  from  the  associate  contractors. 
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omm  o?  sy:t:m  rzvzicpiissT  test  plah 
(D2-5597-14) 

X  POHEWAHD 
II  DISTBIBUTIOH 
XII  TABL3  X>?  C0ST25TS 
17  STTiMAHY 
T  DETAIL  PLAIT 

A.  AIR  LAUNCH  PLff 

1.  B-52  Carrier  Modification  and  Instrumentation  Plan 
2«  Test  Support  and  Bangs  Activation  Plan 
a*  Data  Acquisition  and  Processing  Plan 
b.  Comuni  cations  and  Tracking  Plan 
o«  Test  Control  Plan 
d.  Base  Service  Plan 
3#  Air  Launch  Operations  Plan 

a.  Preparation  and  Planning 

b.  Associate  Contractor  Scuipaent  Integration  Plan 

(1)  Guidance  A  Control 

(2)  Communication 
o*  Test  Conduct  Plan 

(1)  Glider  Junctional  and  Integration  Testing  (SIL) 

(2)  Glider  Asaenbly  and  Ground  Teats 

(3)  Glider  Loading  (on  B-52) 

(4)  Preflight  Operations 

(5)  Plight  Tests 

(6)  Glider  Recovery  Operations 
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(7)  Post  Plight  Operations 

(3)  Glider  Hoeycle  Operations 
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3*  Air  Launch  Operations  Plan  (continued) 

4*  Analysis  and  Beporting  Plan 
B.  GBOUND  LAUNCH  FLAX 

1*  Test  Support  and  Bangs  Activation  Plan 
s«  Bata  Acquisition  and  Processing  Plan 
b*  Communications  and  Tracking  Plan 
e*  Test  Control  Plan 
d«  Bass  Service  Plan 
ta  Guidance  Equipment  Plan 
fa  Down  Bangs.  Landing  Sit?  Plan 
g*  Bangs  Safety  Plan 
ha  Search,  Becovery,  and  Eescue  Plan 
I#  Ship3  Utilization  Plan 
2a  Unmanned  Ground  Launch  Operation  Plan 
a*  Preparation  and  Planning 
ba  Associate  Contractor 

(1)  Guidance  &  Control  » 

(2)  Communication 

\  ^ 

(3)  Booster 

Oa  Test  Conduct  Plan 

(1)  Glider  Functional  and  Integration  Testing  (SIIi) 

# 

(2)  Booster  Functional  and  Integration  Testing  (Baltimore) 

(3)  Preparation  for  Shipment  £  Transportation 

(4)  Vehicle  Assembly,  Checkout  and  Integration  at.AMB 


«AC  1*4*  UM 


JBUJEfA/C 


r~t  p-  ^ 


Dr-5f?7  . 

-Assim  ,z 


0*  Seat  Conduct  Plan  (continued) 
(5)  P re flight  Operations 
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a.  Booster  Checkout 

b.  Glider  Checkout 

0*  Plight  Readiness  Firing 
.  d.  Sefurbish  PAD 
»•  Countdown 

(l)  Plight  Testa 

(7)  Glider  Recovery  Operations 

(8)  Post  Plight  Operations 

(9)  Recycle 

*•  Hangar 
b«  Pactory 

c.  Post  Plight 

■  •  d.  Analysis  and  Reporting  Plan 
3.  Manned  Ground  launch  Operation  Plan 
a.  Preparation  and  Planning 
b#  Test  Conduct  Plan 

(1)  Glider  Functional  and  Integration  Testing  (SIl) 

(2)  Booster  Junctional  and  Integration  Testing  (Baltimore) 

(3)  Preparation  for  Shipment  ±  Transportation 

(♦)  Vehicle  Assembly*  Checkout  and  Integration  at  AMR 
(5)  Preflight  Operations 
*•  Booster  Checkout 
b<  Glider  Checkout 
«•  Plight  Readiness  Firing 

d. .  Refurbish  PAD 
•«  Countdown 
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c*  Teat  Conduct  Plan  (continued) 

(7)  Slider  Recovery  Operations 

(8)  Post  Plight  Operations 

(9)  Recycle 

a.  Hrngar 
b*  Factory 
c.  Post  Plight 

d*  Analysis  and  Reporting  Plan 
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SWWAHY  OP  MANUFACTURIN'!  F  ACIDITIES  PLAN  -  (D2-5697-15 


This  pl*n  will  set  forth  a  general  description  of  the  facilities  re¬ 
quired  for  the  manufacture  and  support,  and  Category  I  testing  of  the 
glider,  booster,  end  glider/booster  integration.  This  document  *111 
also  present  detail  schedules  for  "brick  and  mortar",  equipment  items, 
and  area  requirements. 

GLIDER  INDUSTRIAL  AND  CATEGORY  I  TEST  FACILITIES 

General 

The  primary  objective  of  this  plan  is  to  make  maximum  effective 
use  of  existing  facilities  and  equipment,  and  simultaneously 
strive  for  a  "minimum  flow"  characteristic.  This  resulted  in  the 
concentration  of:  GLIDER  INDUSTRIAL  FACILITIES  effort  in  Plant 
II  areas;  and  CATEGORY  I  TEST  FACILITIES  effort  throughout  the 
Plant  II  and  Developmental  Center;  and  •  hazardous  and  high 
noise  level  operations  at  Remote  Sites  within  the  Seattle  area 
complex.  (See  p gr  6.15-9  (Plot  Plan)  and  ?g.  6.15-10  (Flow  Plan) 
GLIDER  INDU3THLAL  functions  will  require: 

1.  Rearrangement  and  activation  of  99,700  square  feet  for  shop 
area  within  existing  buildings. 

2.  Utilization  of  Uo0,000  square  feet  of  existing  mutual  support 
fabrication  shops,  i.e.  Jig  erection  and  machine  shop,  etc. 

3.  Office  areas  will  require  178,000  square  feet. 

CATEGORY  I  TEST  functions  will  require: 

1.  Rearrangement  and  activation  of  71,700  square  feet  for 
laboratory  area  within  existing  buildings. 
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2*  Modification  and  activation  of  13,760  square  feet  for 
laboratory  areas  within  the  3eattle  area  complex. 


3.  Utilization  of  300, COO  square  feet  of  existing  mutual  support 
laboratories,  i.e.  wind  tunnels,  and  materials  and  process 
laboratories,  etc.,  also  within  the  Seattle  area  complex. 

Combining  all  the  area  requirements  listed  above  there  is  a  total 
requirement  for  1,063,160  square  feet,  of  which  approximately  Tfa 
is  government  owned.  Proposed  in-plant  space  requirements  are 
shown  on  pegs  6.13-11. 

a 

In.  determining  equipment,  lyna  Soar  engineering  documents 
were  reviewed  to  determine  developmental,  manufacturing,  tests, 
and  process  requirements.  The  next  step  was  to  review  the 
availability  of  existing  3oeirg  and  government  owned,  equipment 
and  prepare  a  list  of  equipment  for  procurement.  As  new  require¬ 
ments  arise  and  specific  r.eed3  are  finalized,  the  Systems  Contractor 
will  submit  these  i:eas  for  screening  and/or  procurement.  The 
Contractor  will  screen  government  surplus  for  such  items  as  may 
be  available  from  its  Industrial  Reserve  inventories  to  satisfy 
these  requirements. 

Major  subcontractors  have  not  been  established.  They  will  be  expected 
to  adhere  to  the  Systems  Contractor's  funding  policy,  and  their 
requirements  will  be  incorporated  into  the  document  when  they 
have  been  determined. 
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The  following  aeotions  of  the  Glider  Industrial  and  Category  I 

Test  Facilities  plan  describe  in  further  detail  the  existing  and 
additional  facilities  needed  to  support  the  Dyna  Soar  Step  I 
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Glider  Industrial  and  Category  I  Test  Facilities 


ECISTIKl}  GLIDER  INDUSTRIAL  FACILITIES 

Final  assembly,  major  assembly  and  subassembly  vill  be  performed 

la  the  high  bay  area  of  Plant  II,  using  wherever  possible,  existing 

production  and  related  suppart  equipment.  Existing  production  and 

♦ 

related  support  equipment  facilities  to  be  used  are  as  fellows: 

1*  Facilities  and  equipment  within  the  Plant  II  area  will  be 
used  to  support  developmental  tooling  and  detail  fabrication 
shops. 

2.  Existing  primary  standards  laboratory  and  the  certification 
and  calibration  laboratory  will  support  the  test  equipment 
manufacturing  activity. 

3*  Interim  office  area  will  be  located  at  the  Developmental  Center 
until  January  1?60,  when  final  location  for  office  area  will 
be  provided  in  Building  2.01,  North  Property,  for  Program 
Management,  Engineering,  quality  Control  seed  ‘knufactuxing 
office  functions  directly  supporting  ths  program. 

ADDITIONAL  CUDS?  INJ.'STBIAL  FACILITIES 

As  previously  stated,  every  effort  vill  be  made  to  utilize  existing 
facilities  where  practicable.  However,  manufacturing  3hops  and 
functions  unique  to  the  Dyna  Soar  glider,  requiring  stringent 
manufacturing  supervisor}-  control,  have  been  provided  for  as  an 
integrated  manufacturing  facility  in  the  high  bay  area  of  Plant  II, 

A  receiving  inspection  area  is  required  to  provide  inspection  of 
items  received  from  suppliers  so  that  conformance  with  engineering 
and  contract  specifications  are  assured. 
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Production  and  treasury  stores  are  to  be  located  within  the  Dyna 
Soar  asseably  complex  and  will  issue  and  provide  parts  control. 

e 

The  subassembly  shop  will  accomplish  ^pot  and  fusion  welding 
subassembly. 

The  major  assembly  shop  will  be  responsible  for  the  build-up  of 
all  major  assemblies,  including  wing,  body  framing  and  skinning. 

A  final  assembly  shop  is  responsible  for  the  installation  of  all 
equipment  and  systems,  and  for  the  performance  of  continuity  checks. 


A  refurbishing  shop  will  be  located  adjacent  to  the  assembly  shops, 
to  better  utilize  equipment,  and  will  be  responsible  for  the 
refurbishment  and/or  rodif.-  atian  of  gliders-  as  required. 

The  ground  support  equipment  shop  will  also  be  located  in  high  bay 
adjacent  to  the  assembly  shops,  and  will  be  responsible  for  the 
fabrication  and  assembly  of  ground  support  equipment  rough  struc¬ 
tures.  Actual  stuffing  and  testing  will  be  accomplished  in  the 
electrical  mechanical  and  asseably  shop  located  on  the  balcony 
within  the  same  building . 

An  existing  Manufacturing  Fesearch  laboratory  will  provide  for  the 
preparation  and  evaluation  of  prototype  parts  and  test  specimens 
for  the  Manufacturing  Department. 


The  mock-up  and  associated  office  and  theater  area  will  be  located 
in  Building  2.01,  North  Property,  adjacent  to  developmental  support 
laboratories  and  the  Dyna  Soar  project  offices. 
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EXISTIITO  Aim  ADDITIONAL  OLIDZR  CATEGORY  I  T3ST  FACILITIES 
The  Systems  Contractor  will  fully  utilize  existing  research  and 

! 

development  facilities  to  support  Category  I  testing  for  the  Dyna 
Soar  Step  I  Program.  Testing  Includes  design  tests  required  for 
the  development  and  qualifying  of  the  glider,  and  functional  testing 
of  production  Items  of  hardware  up  to  and  including  sthsystems. 

These  tests  will  he  accomplished  in  existing  and  in  some  Instances 
In  nev  facilities  all  located  within  the  Seattle  area  complex. 

(1)  Mechanical  Propulsion  Laboratories 

These  laboratories  will  provide  developmental  and 

i 

functional  testing  of  vehicle  subsystems.  New  test  \ 

j 

facilities  at  Plant  II,  Shuffleton  and  Tulalip  will  provide  i 

re'"try  c“  °f  te~’  •<atUude  i 

and  dynamic  loading.  | 

(2)  Structures  Test  Laboratories 

These  laboratories  will  provide  test  capabilities  for  ! 

i 

static  and  dynamic  loading  of  the  complete  glider  and  its 

« 

» 

components.  Be-entry  thermal  stresses  will  be  simulated 
in  the  Radiant  Heat  Laboratory.  The  Sonics  Laboratory  'will 
investigate  the  effects  of  acoustic  vibration.  Basic  struc- 

i 

tural  development  will  be  conducted  in  the  materials  laboratory. 

Minor  laboratory  rearrangements  and  new  equipment  will  be 
required  to  accomplish  the  test  program. 

(3)  Wind  Tunnel 

The  Boeing  Wind  Tunnel  complex  provides  aerodynamic 
testing  capabilities  from  Mach  0  thru  Mach  25.  Problems 
of  stability  and  control,  aerodynamic  heating,  and  static 
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and  dynamic  loads  will  be  investigated  throughout  this  speed 
range  In  the  four  existing  major  wind  tunnels. 

00  Structural  Technology 

She  Materials  and  Processes  groups  will  measure  thermal 
and  physical  properties  and  establish  materials  and  process 
specifications  for  the  Dyna  Soar  Glider.  Materials  evalua¬ 
tion  and  effects  of  atmospheric  environment  on  materials 
will  be  determined.  The  Dynamic  Laboratory  will  be  responsi¬ 
ble  for  the  calibration  and  instrumentation  of  elastic  models 
for  the  Wind  Tunnel  program.  The  Acoustics/  Laboratory  will 
be  responsible  for  the  simulation  oV*  the  Dyna  Soar  sonic 
range.  Acoustic  levels  will  be  measured  during  actual  and 
simulated  firings.  The  Structural  Technology  Test  Program 
will  be  accomplished  in  existing  laboratories  with  minor  < 
equipment  additions  and  modifications. 

(5)  Physics  Technology 

Physics  Technology  Laboratories  will  be  utilized  to  support 
testing  including  Analog  and  Digital  computing  equipment, 
control  dynamics,  electrical  equipment  development,  servo 
and  mechanical  development,  communication  system  development 
and  electronic  type  tasting  activities  relating  to  the 
electronic  subsystems. 

(6)  Systems  Test 

8ysteme  Test  will  require  new  facilities  for  the  Systems 
Integration  and  Developmental  laboratories,  and  Euta  Storage. 
This  requirement  will  be  fulfilled  by  phasing  into  similar 
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existing  faculties  In  Building  2.01.  This  will  provide  a 
basis  for  an  Integrated  Dyna  Soar  Step  I  facility  by  locating 
these  laboratories,  offices  and  Mock-up  and  Display  all  In 
Building  2.01. 

The  Systems  Integration  Laboratory  will  receive  the  glider 
from  final  assembly  and  Is  used  for:  final  functional  and 
ccnpatibility  tests  for  verification  of .performance  and 
quality  levels;  and  for  the  preparation  of  statistical  and 
test  data  as  required  for  performance  analysis  of  the 
complete  glider  assembly. 

Developmental  laboratories  will  be  used  to  evaluate  the 
vehicle  subsystem  integration  and  perform  engineering  evalua¬ 
tion  and  test  of  prototype  vehicle  subsystems  and  components . 
Data  System's  requirement  includes  additional  area  for 
display  and  storage  and  new  Transducer  Calibration  equipment. 
An  existing  environmentally  controlled  area  will  be  utilized 
for  the  Transducer  Calibration  Laboratory. 

B00ST5R  CTSCSTHIAL  A.~TD  CATEGORY  I  T53T  7ACIL3TI3S 

General 

This  section  will  outline  objectives  of  the  3ooster  Industrial 
and  Category  I  Test  Facilities  Plan,  summarize  area  requirements, 
give  total  requirement  and  the  per  cent  that  is  government  owned. 
In  addition,  it  will  outline  method  of  screening  for  equipment 
requirements,  and  establish  the  funding  policy  for  the  Associate 
Contractor  and  its  subcontractors.  (See  Vol.  Ill  -  Program  Plan  - 
facilities  Plan,  DS-000S9,  III.) 
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BOOSTS?  IEX5TRIAL  FACILITIES 


^  fit  lag  yanufacturing  and  Support  Facilities 

fills  section  vill  sumarize  existing  facilities  to  lie  used,  dev. 

tooling,  detail  fab.,  etc. 

Additional  Manufacturing  and  Support  Facilities 

fills  section  vill  give  brief  description  of  new  areas  to  be  activated 
Including  location  and  function  to  be  performed  in  area. 

BOOSTER  CATEGORY  I  TEST  FACILITIES 

gristing  yjeaufacturing  and  Support  Facilities 

fills  section  vill  summarise  existing  facilities  to  be  used,  dev. 

tooling,  detail  fab.,  etc. 

Additional  :  Manufacturing  and  Support  Facilities 

fiiis  oection  vill  giver  brief  -description  Inf  nev  areas  to  be  activated; 
Including  location  and  function  to  be  performed  in  area. 

CUDER/bOOSTZR  CATEGORY  I  TEST  FACILITIES 

General 

This  section  vill  outline  objectives  of  the  Glider/Booster  Category 
I  Test  Facilities  Plan,  and  vill  suncaxise  area  requirements,  give 
total  requirement  and  per  cent  that  is  government  owned.  In 
addition,  it  vill  outline  method  of  screening  for  equipment 
requirements,  and  establish  the  funding  policy  for  the  Associate 
Contractor  and  its  subcontractors.  (See  Vol.  IH  •  program  Plan  - 
Facilities  Plan  DS-00039,  m.) 

Existing  :toifacturin.T  and  Support  Facilities 

fills  section  vill  summarize  existing  facilities  to  be  used,  deve. 

tooling,  detail  fab.,  etc. 
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Additional  Manufacturing  and  Support  Facilities 

This  Motion  will  giro  brief  description  of  new  areas  to  be 

activated,  including  location  and  function  to  be  performed 

in  area. 

In  addition  to  the  foregoing,  the  Manufacturing  Facilities  Plan 
will  contain  detail  implementation  schedules  for  equipment,  area, 
and  "brick  and  mortar"  construction.  These  schedules  will  be 
revised  on  a  timely  basis  as  changes  in  schedules  or  implementation 
action  occur.  This  information  will  thus  provide  for  a  current 
analysis  of  facility  requirements  and  schedule  3tatu3,  as  well  as 
a  means  of  assuring  over-all  facility  program  direction. 

Page  0.15-12  3hovs  a  flow  plan  of  the  working  relationship  that 
exists  between  the  Systems  Contractor  and  the  Associate  Contractor. 


PLOT  PLAN  -  SEATTLE  AREA  COMPLEX 
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SUMMARY  OF  DESIGN  DEVELOPMENT  TEST  PLAIT 

(D2-5697-16) 

The  Design  Development  Teat  Program  planned  by  the  System  Con¬ 
tractor  ,1s  presented  herein  in  summary  fora.  Development  test- 
leg  to  be  conducted  by  the  Martin  Co.  a3  Associate  Contractor  to 
develop  the  booster  is  not  included  at  this  time.  The  test  plan 
ia  divided  into  fiv®  major  sections  which  are  as  follows: 

a.  Clider/Systea  Design  Development  Tests 
b*  Glider  Subsystems  Design  Development  Test3 
C.  Glider/Booster  System  Design  Development  Tests 

d.  Ground  Support  Systems  Design  Development  Tests 

e.  Fra<i  Flight  Test  Vehicle  (H2TS)  Design  Development  Tests 

Glider  System  Design  Development  Tests 
(Ref.  EC-5697- 16,  para.  3*1) 

Testing  in  this  area  comprises  all  tests  which  relate  to  the 
design  and  development  of  the  total  glider  system  and  are 
intended  to  establish  the  basic  glider  external  configuration, 
shape  and  size  of  aerodynamic  control  surfaces,  structural 
materials  to  be  used,  material  design  allowables,  structural 
design  environments,  and  establish  allowable  loads  for  the 
various  structural  components.  These  tests  .',re  grouped  into 
the  following  technical  areas: 

a.  Aerodynamic  Heating  (Ref.  D2-5697-16,  para.  3-1-lJ' 

b.  Performance  Stability  and  Control  (Ref,  D2-5697-16, 
para.  3*1»2) 

c.  rate rial a  and  Processes  (Re..  D2- 5697-16,  para.  3*1-3) 
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d.  Basic  Structural  Allowables  (Bef.  32-5697-16, 
para.  3*1.4} 

••  Structural  Environments  3evelopmental  Tests  (Bef. 
152-5697-16,  para.  3.1.5) 

f.  Structural  Components  Allowables  (Bef.  D2-5697-16, 
para.  3.1.6) 

Hotel  Detailed  Wind  Tunnel  Test  Plans  have  been  compiled 
which  cover  the  first  nine  months  of  the  Step  I 
Program;  these  plans  are  contained  in  BAC  Document 
32-5597,  "Hind  Tunnel  Test  Plans", 


Glider  Subsystems  Desirn  Development  Tests  . 

(Bef.  32-5697-16,  para.  3.2,  ). 

Testing  in  this  area  generally  covers  all  glider  subsystems 
which  may  be  tested  as  separate  entities  and  are  not  inter¬ 
related  to  other  subsystems  and  their  operating  environments 
to  such  an  extent  tha ■  levelopment  testing  of  isolated  sub¬ 
systems  cannot  be  conducted.  Testing  in  this  section  which 
is  not  directed  specifically  at  developing  subsystem  design 
criteria  includes  those  tests  which  must  be  conducted  to 
verify  design  adequacy  and  develop  performance  criteria 
prior  to  actual  flight  and/or  qualification  testing.  The 
following  major  subsystems  will  be  tested: 

a.  Structural  Components  (Ref.  D2-5637-16,  para.  3.2.l) 

b.  Landing  Gear  System  (Rsf.  32-5697-16,  para.  3.2.2) 
c«  Deleted  (Bef.  32-5697-16,  para.  3.2.3) 
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d.  Propulsion  System  (Bef.  22-5697-16,  para.  3.2.4) 

«•  Glider  Separation  System  (Hef.  22-5697-16, 
para.  3.2.5) 

t»  Bscape  System  (Hef.  22-5697-15,  para.  3.2.6) 
g.  Guidence  System  (Hef.  22-5697-16,  para.  3.2.7) 
h*  Plight  Control  System  (Hef.  22-5697-16,  para.  3.2.8) 
Communications  (Hef.  22-5697-16,  para.  3,2.9) 

k.  Secondary  Power  System  (Hef.  22-5697-16,  para.  3.2.10) 

l.  Environmental  Control  System  (fief.  22-5697-16, 

♦  para.  3.2.11) 

m.  Crew  Accommodations  System  (Hef.  22-5697-16, 
para.  3.2.12) 

n.  Test  2ata  Acquisition  System  (Hef.  22-5697- >6, 

para.  3.2.13) 

Glider-Booster  System  Pesim  revelcrnent  Tests 
(Bef.  22-5697-16,  para.  22-5597-16,  para.  3.3,) 

Design  development  testing  of  the  combined  Glider/Sooster 
is  limited  to  those  tests  which  are  related  to  the  design 
and  performance  cf  the  total  vehicle  and  are  primarily 
intended  to  investigate  the  effects  of  the  additions  of 
the  booster  stabilising  fir.s,  transition  structure  and  glider 
vehicle  to  the  basic  booster  assembly.  The  following  test 
series  are  planned  for  this  development  area: 

a.  Aerodynamic  Heating  (3ef  22-5697-16,  para.  3.3.  l) 
b«  Performance,  Stability  and  Control,  (Ref.  22-5697-16, 
par*.  3.3.2) 
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c.  Quidance  and  Plight  Controls  (at  present,  all 
required  testing  in  this  area  is  covered  by  those 
testa  planned  for  the  glider  vehicle;  and  special 
testing  which  may  later  become  necessary  will  be 
added  accordingly). 

d.  Structural  Environments  Developmental  Tests 
(Hef.  D2-5697-16,  para  3.3.4) 

Ground  Systems  Design  Development  Tests 
(Hef.  D2-5697-1S,  para  3.4,) 

testing  in  this  area  is  limited  to  those  tests  necessary 
to  establish  initial  design.  Since  the  bulk  of  the  ground 
support  subsystems  are  developed  from  "state-of-the-art" 
components,  the  majority  of  the  total  testing  required  is 
*  covered  by  MH-D-9412C  which  outlines  the  requirements  for 
qualification  and  system  suitability  tests.  Design  develop¬ 
ment  tests  are  planned  for  the  following  ground-  support 
subsystems; 

a.  Arresting  Mechanism  (Ref.  D2-5597-16, 
para.  3.4.1) 

b.  Breathable  Atmosphere  Supply  (Ref.  D2-5697-16, 
para.  3.4.2) 

c.  HP  Coupling  Devices  (Hef.  D2-5697-16,  para  3.4.3) 
Pree  Plight  Test  VehlclefHETS) 

(Ref.  D2-5697-15,  para  3.5,) 

Design  development  tests  for  the  HETS  test  vehicle  are 
primarily  intended  to  develop  aerodynamic  and  structural 
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0*  Guidance  and  Plight  Controls  (at  present*  all 

required  testing  in  this  area  is  covered  by  those 
tests  planned  for  the  glider  vehicle ;  and  special 
testing  which  may  later  become  necessary  will  be 
.added  accordingly)* 

4*  Structural  Environments  Developmental  Test3 
(Hef.  D2-5697-16,  para  3*3.4) 

Ground  Systems  Design  Development  Tests 
(Eef.  D2-5697-1S,  para  3*4,) 

Jesting  in  this  area  is  limited  to  those  tests  necessary 
to  establish  initial  design.  Since  the  bulk  of  the  ground 
rapport  subsystems  are  developed  from  "state-of-the-art" 
components*  the  majority  of  the  total  testing  required  is 
covered  by  MH-D-9412C  which  outlines  the  requirements  for 
qualification  and  system  suitability  tests.  Design  develop¬ 
ment  tests  are  planned  for  the  following  ground,  support 
subsystems; 

a*  Arresting  Mechanism  (Ref.  D2-5S97-16, 
para.  3.4.1) 

b.  Breathable  Atmosphere  Supply  (Ref.  D2-5697-16, 
para.  3.4.2) 

e.  HP  Coupling  Devices  (Ref.  D2-5697-16,  para  3.4.3) 
Pree  Plight  Te3t  Vehicle (HETS) 


(Hef.  D2-5697-16,  para  3.5,) 

Design  development  tests  for  the  HETS  test  vehicle  are 
primarily  intended  to  develop  aerodynamic  and  structural 
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design  data  for  design  of  the  third  stage  boost  vehicle 
and  Xjjma  Soar  Structural  Test  Section  which  will  be 
attached  thereto.  Additional  testing  is  required  to 
develop  reliable  temperature  and  pressure  sensors  which  are 
compatible  with  the  HETS  flight  environment.  The  following 
tests  are  planned  to  accomplish  the  above  objectives: 

a.  Third  Stage  Aerodynamic  Configuration  Tests 
(Vind  Tunnel  Tests)  (fief.  D2-5697-16,  para.  3.5 
and  3-5-7.1) 

i  * 

b.  Structural  Development  Tests  (Hef.  D2-5697-16, 
para.  3*5*2) 

<3.  Temperature  Sensors  Te3t3  (Hef.  D2-5697-16,  . 
para,  3.5.3) 

■  d.  Pressure  Sensors  Tests  (Hef.  D2-5697-16,  para.  3*5.4) 
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wrung  or  air  crew  training  plait 
(D2-5697-17) 
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f*.  Suppleaental  Physiological 


VADD 

6.  Vlad  Tunnel  Teat  Observation 
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9*  Manufacturing  and  Assembly  Inspection 
D.  FLIGHT 
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6.  Zero  Gravity 


F-100  AFFTC 

IC-I35  VA2TO 

7*  Display  Familiarization 

P-106  Contractor  Test  Bed 

8*  Suit  and  Human  Instrumentation  Familiarization 
TP-102  AFFTC 

P-106  Contractor  Test  Bed 

9»  Down  Bangs  Landing  Site  Familiarization 
P-106  AFFTC 

10.  Other  Plight  Investigations  as  Required 
E.  MISCELLANEOUS 

1.  Physical  Training 

2.  Survival  Training 

3.  Field  Trips 

a.  Range  Familiarization 

V 

b.  ‘ICEM  and  Mercury  Launch  Observations 
Q.  Subcontractor  Coordination 
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SUMMARY 

W 

HUMAH  FACTORS  PROGRAM  PLAN 

(K-5697-19) 

During  the  first  increment  of  the  Dyna  Soar  Step  I  program  the  Human  Engin¬ 
eering  effort  will  be  coordinated  closely  with  the  Glider  Design  Section  to 
up-date  the  previous  analysis  of  the  air  crew  functions  and  procedures  essen¬ 
tial  to  successful  performance  of  the  DS  mission.  The  analysis  on  a  relative 
time  base  will  apply  to  both  normal  and  emergency  procedures  during  the  pre¬ 
launch,  launch  to  end  of  glide,  and1  the  re-entry  through  landing  phases  of 
the  mission. 

Human  factors  criteria  and  requirements  will  be  revised  to  the  new  flight 
program  analysis.  A  special  effort  will  be  made  to  determine  the  nature 
and  timing  of  information  required  by  the  pilot  and  the  control  responses 
necessary  for  successful  operation  throughout  the  flight  profile.' 

Aircrew  physiological  states  and  requirements  will  be  a33es3ed  under  the 
various  conditions  of  the  planned  flights.  Where  necessary,  to  assist  in 
evaluation  of  the  environments!  parameters,  physiological  studies  of  animal 
performance  will  be  employed  in  ground  tests  and  unmanned  flights.  Mans 
capabilities  to  function  properly  during  flight  performance  under  the  physical 
and  environmental  parameters  of  the  flight  profile  will  be  investigated  further 
by  studies  on  the  RADC  or  equivalent  simulator  and  by  the  use  of  operational 
ground  and  flight  crew  station  moclcups. 

Continuing  evaluation  vill  be  made  of  the  protection  and  escape  requirements 
and  the  protective  equipment  designed  for  the  pilot. 
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Alter  design  requirements  have  been  established  a  program  of  direct 
participation  will  be  conducted  with  the  design  engineers  to  provide 
Information  needed  to  meet  design  trade-offs.  A  program  of  development 
teats  will  be  conducted  on  prototype  cockpit  design  by  simulation  of 
flight  parameters. 

Human  factor  requirements  for  physiological  monitoring  during  flight  and 
for  launch  and  landing  site  facilities  will  be  provided  to  the  Systems 
Tests  and  3ase  Installation  departments  during  the  design  and  procuring 
phases  of  the  program. 

Hunan  factor  assistance1  will-  be  provided  for  the  development  of  fcne  training 
program  and  for  training  equipment  requirements. 

IXiring  the  flight  phase  of  the  test  program  on-site  human  factor  personnel 
will  collect  data  on  the  effect  of  cockpit  design  and  protective  personnel 
equipment- for  evaluation  of  the  operator  efficiency  during  the  flight. 
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G.  ?.  P.  PLAIT 
HO.  D2-5697-20 


Ths  "Byna  Soar  Government  Furnished  Property  (GP?)  Plan 
Including  UPAS  Items"  carries  document  No.  D2-5697-20.  This 
Motion  is  specifically  the  System  Contractors'  "GPP  Plan". 

However,  as  the  program  develops  and  information  becomes 
available,  sections  will  be  added  covering  'Associate  Contractor' 
"GPP  Plans".  Thus  this  summary  will  eventually  include  summary 
lists  of  GPP  transferred  among  Associate  Contractors  and  the  System 
Contractor  as  well  as  GPP  assigned  by  the  Air  Force  for  any  of  the 
Byna  Soar  Contractors.  List3  will  be  provided  in  this  section  when 
Contractual  Agreements  have  been  reached  between  the  Government 
and  the  Byna  Soar  Contractors.  The  items  of  Government  Property 
which  are  listed  in  thi3  document  are  covered  by  or.e  or  the  other 
of  the  following  definitions: 

Government  Furnished  Property  to  the  System  Contractor  (GP?) 
is  defined  as  that  type  of  property  furnished  by  the  Government 
•  which  will  not  be  on  a  bailment  contract  or  facility  contract, 
but  will  be  accountable  directly  to  Prime  Contract  A?  J3(5CO)- 
41517  and  normally  will  not  be  returned  to  the  Government 
installed  in  a  contract  end-item.  •  Pinal  disposition  of  this 
property  will  be  made  at  Air  Force  direction  upon  conclusion 
of  the  contract  or  when  the  purpose  for  which  the  property 
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was  obtained  has  been  accomplished,  whichever  first  occurs* 

It  is  anticipated  that  this  type  of  property  nay  be  expended, 
used  up  during  the  course  of  contract  performance,  or  tested 
to  destruction,  provided  the  Air  Force  has  given  its  approval 
for  such  usage.-  This  type  of  property  is  not  to  be  confused 
with  special  tooling  or  ground  support  equipment,  An 
example  of  GFP  is  Associate  Contractor  items  for  use  in  the 
Dyna  Soar  system  mockup. 

Government  Furnished  Aircraft  Souicment  (GFA3)  is  that 
property  which  is  procured  by  the  Air  Force  under  the  terns- 
Of  a  prime  contract  other  than  Dy na  Soar  Contract  A?33(oOO)-4l517 
and  is  furnished  direct  to  3oeing  for  inclusion  or  incorporation 
into  the  Dyna  Soar  Booster/Vehicle  combination  or  otherwise 
incorporated  in  the  end  item  and  delivered  to  the  Government 
with  or  installed  in  the  end  item.  An  example  of  GFA3  is  the 
AR2-3  rocket« 


GLOSSARY 


GENERAL 

Cm  following  definitions  of  terms  1  prevail  throughout  the  Ejyna  Soar 
(Step  I)  Program. 

Air  Yehlele 

Cm  sir  vehicle  consists  of  booster,  booster/glider  transition,  glider  and 
subsyctems  that  become  airborne  immediately  after  launch. 

Bailment  Property 

Bailment  Property  i3  that  property  which  can  only  be  obtained  from  the 
Air  Porce  through  separate  bailment  agreements  which  are  negotiated  between 
the  contractor  and  the  Government,  and  which  is  necessary  specifically  for 
uso.in  performance  of  a  given  contract.  This  property  may  not  be  expended 
or  tested  to  destruction  nor  will  it  be  installed  and  delivered  to  the 
Government  in  a  contract  end  item.  Thi3  property. must  be  returned  to  the 
Government  in  the  original  condition  in  which  it  was  received,  less  fair 
wear  and  tear,  unless  the  bailment  agreement  authorizes  modification  of 
the  property  and  permits  its  return  to  the  Air  Force  in  the  modified  fora. 
Examples  of  Bailment  Property  are  the  test  bed  airplane  and  the  pressure 
suits,  helmets,  etc.,  needed  to  fly  it. 


'  Booster 

The  booster  is  ^he  portion  of  the  air  vehicle  that  provides  propulsive 
boost  force  to  the  glider  and  booster/glider  transition  and  all  subsystems 

thereof* 
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Booster /Glider  Transition 


The  booster/glider  transition  is  the  structural  tie  that  transmits  the 
glider  loads  Aram  the  aft  end  of  the  glider  to  the  booster.  Hie  transition 
also  acts  as  a  container  for  booster  and  glider  equipment,  part  of  which  may 
be  carried  with  the  glider  during  orbital  flight  but  Jettisoned  before 
re-entry. 


A  functional  part  of  a  subsystem  or  equipment  which  is  essential  to  opera¬ 
tional  completeness  of  the  subsystem  or  equipment,  and  which  may  consist  of 
a  combination  of  parts,  assemblies,  accessories,  and  attachments.  Examples 
are  radio  transmitter  unit,  radio  receiver  unit,  amplifier  unit,  analyzer 
unit,  computer  unit,  and  control  box. 


Design  Specifications 

A  design  specification  is  one  containing  the  data  necessary  to  produce  the 
Item.  This  normally  will  include  the  details  of  material,  composition,  phy¬ 
sical  and  chemical  requirements,  weight,  size,  dimensions,  etc.  In  certain 
cases  it  is  more  feasible  to  incorporate  desi.jn  requirements  in  the  fora  of 
drawings  referenced  in  the  specification.  Design  specifications  establish 
the  exact  features  of  design  to  be  used  in  the  manufacture  of  a  product  in 
the  same  manner  that  a  production  drawing  establishes  the  features  and  lim¬ 
itations.  When  other  than  over-all  interchangeability  is  affected  and  it  is 
necessary  to  specify  the  details  of  the  design  such  as  the  interchangeability 
of  minor  component  parts  (so  that  the  components  of  one  manufacturer's  pro¬ 
duct  will  be  interchangeable  with  another's),  the  use  of  this  method  of  pre¬ 
senting  requirements  may  be  utilized.  The  U3e  of  this  method  will  depend 
upon  the  desirability  of  controlling  the  design  in  all  respects. 
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Detail  Specifications 

A  detail  specification  sets  forth  the  requirements  vhich  must  be  met  in 
•  order  to  furnish  or  produce  the  product  vhose  characteristics  are  defined 
by  the  specification. 

Facilities  Equipment 

Facilities  is  that  equipment  vhich  can  be  used  for  general  purposes  (for 
example,  other  than  Dyna  Soar  Contract)  without  functional  modification.” 

It  must  be  (l)  a  capital  type,  havirg  a  continued  use  life  of  nose  than 
one  year  or  an  expense  item  having  a  life  expectancy  of  less  than  one  year 
and/or  a  unit  cost  of  less  than  $100  and  normally  identifiable  with  a  tash 
rather  than  a  specific  end  item  or  program;  (2)  recoverable  an  a  nominal 
cost  in  the  event  modification  is  required;  and  (')  it  can  be  a  component  of 
a  major  assembly  or  an  item  complete  within  itself. 

7foUure 

K 

A  failure  is  any  vehicle  malfunction  which  requires  removal  of  the 
vehicle  from  the  launch  pad,  results  in  failure  to  land  at  the  planned 
landing  site,  results  in  a  loss  of  data  significant  enough  to  require 
re-running  of  the  mission,  or  prevents  normal  recovery  of  the  Payload  ami 
pilot  from  the  glider. 

Flight 

A  flight  is  considered  to  begin  when  the  hold-down  is  .’-'leased  and  ends  after 
landing  when  the  payload  and  the  pilot  have  been  removxu  :b*ca  the  glider. 

Government  Furnished  Aircraft  Equipment  (GFAE) 

I*  that  property  which  is  procured  by  the  Air  Force  under  the  terms  of  a  prime 
contract  other  than  By.ia  Soar  Contract  AF33({?00) -41517  and  is  furnished 
direct  to  Boeing  for  inclusion  or  incorporation  into  the  Eyna  Soar  Booster/ 
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Government  Furnished  Aircraft  Equipment  (GFAE)  (Cont.) 

Vehicle  combination  or  otherwise  incorporated  in  the  end  item  and  delivered 
to  the  Government  with  or  installed  in  the  end  item*  An  example  of  GFAE 
la  tho  AR2-3  rocket. 

Government  Furnished  Property  (OF!?) 

Is  described  as  that  type  of  property  furnished  by  the  Government  which 
will  not  be  on  a  bailment  contract  or  facility  contract,  but  will  be 
accountable  directly  to  Prime  Contract  AF33(600) -41517  and  normally  will 
not  be  made  at  Air  Force  direction  upon  conclusion  of  the  contract  or 
When -the  purpose  for  which  the  property  was  obtained  ha3  been  accomplished, 
whichever  first  occurs.  It  is  anticipated  that  this  type  of  property  may 
be  expended,  used  up  during  the  course -of  contract  performance,  or  tested 
to  destruction,  provided  the  Air  Force  has  given  its  approval  for  such 
usage.  This  type  of  property  is  not  to  be  confused  with  special  tooling 
or  ground  support  Equipment.  An  example  of  GFP  is  associate  contractor 
items  for  use  in  the  Dyna  Soar  system  mock-up. 

General  Specifications 

General  specifications  cover  requirements  common  to  various  products  and 
services  by  including  all  such  requirements  pertaining  to  a  series  cf 
different  types,  classes,  grades,  or  styles  in  one  specification  in  order 
to  avoid  repetition  in  related  detail  specifications  and  to  permit  rapid  3nd 
economical  changes  in  uniform  common  requirements.  General  specifications— 
(a)  Shall  carry  the  words  "General  Specification  For"  as  the  closing 
phrase  of  the  title; 

00  Shall  contain  the  collective  requirements  applicable  and  cocmson 
to  the  item(s)  covered  by  the  detail  specification  relating  there¬ 
to;  and, 
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General  Specifications  (Cont.) 

(t)  Will  be  used  for  procurement  only  in  conjunction  with  the  detail 
specifications. 

Glider 

the  glider  is  the  vinged  portion  of  the  air  vehicle.  Die  glider  includes 
the  portion  of  the  air  vehicle  attached  to  the  forward  end  of  the  booster/ 
glider  transition,  and  all  subsystems  thereof. 

Ground  Support 'Equipment 

Ground  Support  Equipment  is  that  equipment  that  directly  supports 
operating  and  maintenance  functions  of  launch  and  flight  and  includes  that 
Identical  equipment  used  in  prior  operations  but  excluding  special  tooling 
and  facilities. 

Interface 

An  interface  is  a  mating  surface  between  tiro  (2)  parts,  components,  sub¬ 
systems,  etc.,  or  any  mode  of  contact  between  two  (2)  or  more  elements, 
including  the  human  being  during  any  operation  of  a  system  through  either 
direct  contact  or  any  media  such  as  visual,  audio,  power,  etc. 

Life  Support 

This  term  encompasses  the  entire  areas  of  biological,  physiological,  and 
medical  sciences  which  provide  the  basic  data  to  define  and  establish  the 
physiological  criteria  required  to  insure  maximum  pilot  safely. 
Maintainability 

Maintainability  consists  of  repairability  and  serviceability. 

Maintenance 

Maintenance  is  any  action  necessary  for  the  retaining  of  materiel  in,  or 
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Maintenance  (Cont.) 

restoring  it  to,  a  serviceable  condition,  modifying  or  Improving  equipment. 

In  use  or  In  storage,  to  meet  programmed  operational  requirements,  Installation- 
engineering  and  Installation  of  fixed  comnunicatlona-electronlc  equipment 
and  facilities.  Maintenance  also  Includes  the  function  of  servicing, 
trouble  shooting,  manufacturing,  rebuilding,  testing,  reclaiming  and  the 
condition  status  classification. 


Mission 

A  mission  is  defined  as  the  prelaunch  checkout,  countdown,  subsequent  flight 
and  recovery  of  the  crew  and  test  data. 


O 


Bayload 

Payload  shall  be  defined  as  military  test,  or  scientific  equipment,  instru¬ 
mentation,  recording  and  telemetry  apparatus  necessary  to  detect  or  sense, 
record  and  transmit  in-flight  system  performance  and  scientific  data.  The 
following  items  shall  be  considered  as  payload. 

(a)  Wiring,  plug3,  receptacles,  antennae,  antenna  leads,  rating, 
fittings,  ducting,  etc.,  and  any  other  electrical,  electronic, 
hydraulic,  or  mechanical  equipments  provided  for  the  sole 
purpose  of  accommodating  payload  items. 

(b)  Special  temperature  limiting  or  pressurizing  apparatus  provided 
for  the  sole  purpose  of  accomodating  remotely  located  payload 
type  instrumentation,  wiring,  etc. 

(e)  Immediate  support  brackets,  shock  counts,  and  racks  peculiar  to 
the  payload  items. 

(d)  Any  provisions  for  payload  in  excess  of  the  quantities  noted  in 
Paragraphs  (h)  (l)  through  (h)  (iv)  below. 
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Payload  (Coat.) 

(•)  The  following  items  shall  be  Included  in  the  basic  vehicle  weight 

and  shall  not  be  considered  as  payload. 

(1)  Instrumentation,  recording,  and  telemetry  apparatus  required 
for  vehicle  safety  and  control. 

(2)  Basic  structural  provisions  .required  to  carry  the  defined 
payload  weight  in  the  basic  container  or  containers  located 
within  the  glider  body,  and  including  the  weight  of  the  con¬ 
tainers.  In  addition,  an  allowance  of  40  pounds  will  be 
made  for  structural  modifications  (such  as  cutout  reinforce¬ 
ments  in  the  container  or  glider  external  surfaces)  peculiar 
to  specific  payload  installation  requirements. 

(3)  The  provisions  for  supplying  for  payload  use  a  peak  electrical 
output  of  2  kilowatts  (including  350  watts  DC)  of  the  same 
quality  of  power  as  is  supplied  to  the  basic  vehicle;  and  an 
average  power  of  one  Kilowatt  for  the  flight  duration, 

(4)  Payload  and  basic  equipment- coapartment(s)  cooling  and 
pressurization  equipment  and  provision  sufficient  to  cover: 

(i)  The  power  allotment  described  in  paragraph  (h)  above. 

(id)  Aerodynamic  heating  rates  resulting  from  installation  of 

payload  items,  not  to  exceed  S000  3TU/hr.  and  total 
aerodynamic  heat  inputs  not  to  exceed  6000  3TU  over  and 
above  that  required  for  the  normally  insulated  compart¬ 
ment  configuration. 

(iii)  Leakage  rates  not  to  exceed  .25  pounds  per  minute  for 
the  total  basic''  equipment  plus  payload  equipment  installa¬ 
tion  within  the  equipment  compartment.  Leakage  rates  in 
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Payload  (Cont.) 


made  to  the  basic  equipment  compartment  to  accomodate 
payload  or  additional  pressurized  coapartments  which 
oust  be  added  to  accommodate  payload  will  be  chargeable 
to  payload. 

(iv)  Fayload  conditioning  requirements  which  are  not  more 
stringent  than  those  for  the  basic  glider  equipment. 

(5)  Ballast  (if  necessary). 

(6)  Structural  provisions  resulting  from  100  per  cent  heat 
blockage  of  the  lover  surface  underneath  the  body. 

(7)  For  the  purposes  of  Air  Vehicle  Weight  Control,  it  is  request¬ 

ed  that  M2X-W-23lto  and  MIL-W-35V7  be  used  in  lieu  of  the 
above  definition.  ! 


Ferformar.es  Specifications 

Performance  specifications  are  specifications  which  express  requirements  in 
the  fora  of  output,  function,  or  operation  ’of  items  or  equipments  leaving 
the  details  of  design,  fabrication,  and  internal  workings  to  the  producer's 
option.  This  type  of  specification  should  cover  required  performance  rather 
than  optimum  performance  and  ordinarily  is  prepared  when  specification  of 
design  is  not  essential.  (Also  includes  essential  interface  characteristics.) 
Prelaunch.  Checkout,  and  Countdown 


K-elaunch,  checkout,  and  countdown  is  considered  to  begin  at  the  time  the 
vehicle  is  fully  assembled  upon  the  pad  and  ends  when  the  hold-down  is 
released. 


Reliability 


Reliability  la  the  probability  of  mission  completion  without  failure,  or 
out-of-limits  equipment  operation. 
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Bepairabllity 

Repair  ability  la  the  probability  that  vhen  maintenance  action  due  to  equipment 
.  malfunction  la  taken,  the  system  vill  be  restored  to  a  satisfactory  operating 

condition  in  a  given  period  of  time  with  a  given  manpower  expenditure  and  the 

* 

probability  that  the  equipment  will  remain  in  satisfactory  operating  condition 
far  a  specified  period  of  time. 


Safety  is  the  ability  of  the  system  to  return  the  crew  without  major  injuries 
once  the  crew  enters  the  glider. 


Serviceability 

Requirements  to  be  net  by  equipment,  design,  configuration,  installation,  and 
operation  that  will  minimize  maintenance  requirements  including  the  use  of 
special  tools,  support  equipment  skills,  manpower,  and  enhance  the  ease  of 
performance  of  maintenance,  including  repair,  inspection  and  servicing  with 
expenditure  of  time  and  material  in  its  planned  environment. 


Specification 


* 


A  specification  is  a  clear  and  accurate  description  of  the  technical  require¬ 
ments  for  a  material,  a  product,  or  service,  including  the  procedure  by  which 
it  can  be  determined  that  the  requirements  have  been  met.  The  scope  of  this 
definition  embraces  documents  used  in  invitation  for  bids, .proposals >  and  con¬ 
tracts.  These  documents  describe  and  establish  the  technical  and  physical 
characteristics  or  performance  requirements  of  specific  materials,  products, 
or  services,  including  the  packaging  and  packing,  marking  or  other  essential 
characteristics  or  requirements,  together  with  the  prescribed  methods  of  in¬ 
spection  end  testing  for  determining  that  these  requirements  are  met  by 
suppliers.  Vhen  qualification  approval  is  required,  specification  shall  in- 
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